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_ To the Ingenious Mariner. 
* &f * Y * . r ; . oy po 3 EF a 


hg. 2 FA 5 = | 4 2 2 . 2 5 ' , 5 | | 
12 ebe with a New Kalengar, wherein I have endeavoured, nor 


A... 
x, 2 - vow 


„ ple dle with wnprofitable- Problems, Ca Thing too much prafiſed ) but to 
make Things plain and practicable. Here is nothing obſcure or difficult 58 
diſcourage young Beg innert (for whom "tis intended) but all Things treatd 
| of with ar much Plainneſs (both of Matter and Method) as poſſible; and I aſſure 
| thee wore I preſent to inſtru thee, I could by no means render things more mtel- 
 tigible than I have here done. ¶ have endeavoured to omit nothing that might be 
. materially uſeful, having reſpect to the deſgu'd bigneſs of the Volume, The Con- 
rents axe asfo{low ; * 79 | 
Die Principles of Arithmetick, with which 1 begin, becauſe I am [enſible of the 
Toſs fome have been at, that have attempted Navigation before they have under- 
food ſome thing of it; rbe Extraction of the Square and Cube Roots In all 
hich I have endeauoured to 75 the Examples to Sea Affairs. Some neceſſary 
 Qeometrical Problems, fe in Navigation. Direct ions for finding the Prime, 
Epact, Moon's Age, and the Time of Full Sea (Both according to the Ordinary 
and q more accurate Way) with Tables for the ſame. | | 


' „ how #0 uſe the Declination to find the Latitude: As alſo the neceſſary 
| TI. correct ing the Declinat ion, when the 1 75 2 w conſidera· 
ble from the Meridian of London, for which the ſaid Tables of Declinat ion are cal- 
. eulated. A Table of the Sun's Right cenſion. A Table of the Right Aſcenſſon 
: and Declination of ſome of the principal Fixed Stars, with the uſe of the ſaid Ta- 
© bles in finding the Time of a Star's coming tothe Meridian; as alſo Diretions at 
ange far Obſervation of any of the [aid Stars io find the Latitude of the Place, with 
; Age in each Caſe. The Deſcription of the Sea-Quadrant, Fore-ſtaff or 
Nocturnal. 4 Table of Latitude and Longitude of the principal Places on the Sen- 
Chal} collgGed from 100 beſi Information, Problems of Plain Sailing and Aſtrono- 
e that the Practitioners might learn two things at once) are wrought both 
ide Logarithms, and Gunter's Scale. large and very uſeful Table of Difference 
2 La > and Departure to every Degree and Quarter Point of the Compaſs : 
ub its wſt in working a Traverſe in order to keep a Reckoning at Sea. A Rutter 
for the Coaſt of Great Britain, France, Ireland, Spain, Portugal, e. Sbewügr 
| the Bearing and Diflance from one Place to another, A Table of theSounding« 
coming into the Channel, giving the Depth of Water, and Quality J the Ground 
| Laftly, Directions for ſailing into ſome princip1l Harbours. By all, ar any of 
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. mich, if thow art ary ways profited (as I know thou wayeſt, if thau wavteſt Inform 
mat ien in any of theſe Things, and deft but a little — 


| | AM auimadvert upon what 
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| Tables of the Sun's Place and Declinat ion, with Directions and Examples to 


heve my Bud And thy kind Acceptance lereaf will further Oo. 
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I 
t! 
P 


2 MEE 


1 6. 


The Principles of Arit hmetick briefly and plainly demonſtrs 
ted, with the Extraction of the Square and Cube Roots. 


of Arithmetic, in the Art of Net:7ation, it is requiſite to begin 
with that, without which no orderly Procedure can be made, and 
firſt of 


B USE of the Uſefulneſs and Neceſſity of ſome Knowledge. 


Numeration. ww 6 
Umeration is that part of Arithmetick, whereby one may rightly ex- 
preſs the Value of any Number propoled. v 


All Numbers are expreſſed by theſe Characters following. 
15 2, 3» &y 55 6, 75 5 8, 95 0, 
One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Cypber. 


Altho' Cyphers ſignify nothing by themſelves, yet being put before (or 
to the Right Hand of) other Figures, they increaſe their Value as much as 


if they were all Figures, as may plainly be ſeen in the Table following. 


* 


* 


0 * A — „mm.... 


= 16 Tens 10 
123 Hundreds 100 | 


1234 Thouſands | ro000 


n 


12345 X Thouſands 10000 | 
123496 C Thoufands 10 | 
12345607 Millions 1000000 

12345678 | X Millions | 10000000 
123456789 | C Millions 100000000 } 


Figures have their Value according to their Places they are et in, as 5 
inthe firſt Place, or Place of U7#ts, is One; in the ſecond Place Ten; in the 
third Place One Hundred; inthe fourth Place One Thouſand ; in the fiſth 
Place Ten Thouſand, &c. IS 22 ; 

The Table directs how properly to exppets any given Number ; As 123 
which Number conſiſting of three Places, is thus numbred, One Hundred 
Twenty Three; this Namber 123456, conſiſting of ſix Places, is thus ex- 
preſſed, One Hundred, Twenty Three Thouſand, Four Hundred fifty fix ; and 
this Number 1234569789, conſiſting of nine Places, is thus numbred, One . 
Hundred twenty three Millions, Four Hundred Fifty ſix Thonſand, Seven 
Hundred Eighty Nine. | 

EE Aaditios 


e 


A Ditic is that which of ſeveral Sums makes but one Sum. 

Exams”. Suppoſe tour Men (A. B. C. D.) owe me 
ſeveral Syms of Money, I would know how much is due A oweth 356g 
to me in the hole: I begin at the firſt Row towards the RB __ $432 
Right Hand and fay, 3 and 6 is gand2 is 11,and4is 15; C — 3156 
ſetting down the 5 under the Row added up; then Icarry D 
the x ten to the next Row, ſaying 1 and 4 is 5, and 5 is 10 ET 
and 3 is12, ard 6 is 19 ; ſet down 9 under the Row ad- — 
ded up, and carry one to the next row, ſaying, f and is p, and r is to, and 
4is f 4, and 5; is 19%; ſet down 9 and carry 1, which 1 and 1 is 2, and 
is 5, and 5 is 10, and 3 is13, which becaufe this is the firſt row, I ſer 
down: So that by this Addition, the whole Debt is found tobe Thirteen Thou- 
1 75 aud, Nine Huudred, Ninety five I ounds, 


1 | Characters uſed in Arithmetick 

E xamp. 2. Suppoſe I have ſeveral Creditors to whom /. Pounds. 

| . Towe feyeral Sums of Money, I defire to know thep 5s. yShillings. 

whole 3 | d. / Pence. | 
Therefore begin again (as always in Addition) at the J . & Degrees. 

Right. hand, I ſay t 1 and 10 is 21, and 4 is 25, and G'is / ' \ Minutes. . 

k 31; now conſidering how my Shillings thereare in 3 1d. ” JSeconds. 

5 I find 2s. and 74. wherefore I ſet down the odd 7d. un- l 

der the row of Pence, and carry the 25. to the next row I. «x, d. , 

being Shillings, ſaying 2 and 4 is 6, and 8 is 14, and g 33 11 o6 


is 23, and 11 is 34, that is 17. 145. fet down 146. and 55 o og 
* carry the 11. to the next row, ſaying, 1 andy is 4, and 36 os 10 
s zs to, add 5; is 15, and 3 is18; ſet down 8 andcarryi; 103 04 11 1 
then t and 3 is 4, and 5 189, and 3 is 12; fetdownz and 228 1 
carry r: Laſtly, 1 and 1 is 2; fo that by this Addition „ 
; the whole Debt is, Two Hundred Twenty Eight Pounds, Fourteen Shillings* E 
and Seven Fence. | > 
N Examp. 3. Suppoſe at Sea, keeping my Reckoning in 
Degrees and Minutes, having fix Days Difference of | r Day 1 
> Longitude. I would know how much the whole is. 2— 0 
W. Say 13 and 2 is 15, and is 24, and 50 is 80 and 6 is 3 — I 
\ \ 86 ; now 60 Minutes making a Degree, ſet down the odd | 4 — 2 


26 Minutes under the row of Minutes, and carry the 1 De- 5 — 1 
gree to the next row, being Degrees; ſaying 1 that Icar- | 6 — 1 
ry'dand 1 is2,and ris3,and2 1s 5, and.1 is 6, and 1s 7; | K 
ſo that the whole Difference of Longitude made theſe 6 | o 7 20 
Days, is 7 Degrees and 26 Minutes, 1—— — 


» 
hy 


N na 


— —- 
* 
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— 
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Ubtraion is the taking of a leſs Sura out of a greater, aud finding the 


Remainder . - | „ 
Example. Suppoſe Man oweth me — 371 13 o 
And hath paid une — — 2 0 Cc 


— 


I defire to know what remains unpaiè, which is —. — ris 97 10 

To work this I ſay, 8 from 6 I cannot, but con ſider ing there is T2 Perce 
contained in a Shilling, I add, 12 to 6, and ſay 8 trom 18, and there re. 
mains 10, Which ſet down under the Pence; and then having borrowed : 
I go to the next Row, and ſay ; f that I borrowed and 5 is6, which tab? 
out of 13, there remains 7 ; then proceeding to the Pounds, I ſay, 1 from 
6 there remains 5, and 1 from 7 there remains 6; and laſtly, 2 from 3. 


there remains : ſo there remains due of the ſaid Debt, One Hundred Sim y: 


Five Pounds, Seven Shillings, Ten Pence. 

Example 2. Suppoſethe Diſtance between two Places to be 1099 Miles, 
and that 1 have failed 396, and deſire to know how many Miles I have to 
Sail. | 

Therefore placing 396, under the 1000, I ſay, 6 from o I cannot, 


but 6 from 10, there remains 4; proceeding to the n2xt Figure I Miles, | 


ſay, 1 that I borrowed and 9 is 10, from o I cannot, but ro from too 
to there remains o: Again, 1 that I borrowed and 3 is 4, from 496 


o I cannot; but 4 from 10, there remains 6: Laſtly, r that I bor- 604 
rowed from t, there remains o: So there remains 604 Miles. 

Example 3: Suppoſe one Place in the Latitude * Deg. 32 Min. and 
another in the Latitude of 42 Deg. 10 Min. I would know the Difference 
of Latitude between them. 

To do which, ſubtract the leſs Latitude out of the greater ? * 
thus; the leſſer being placed undermoſt, ſay, 10 from 32, there 5 32 
remains 22, which Place under the Minutes; then for the De- 42 r0 


grees, 2 from 1 I cannot, but two from 11 there remains 0, 9 23 
then one that I borrowed, and 4is 5, 5 from 5 there remains o. 
So the Difference ſo of Latitude is 9 Deg. 22 Min. 


G 
1 


1 * 


1 Multiplication. 

5 DU ipiication is that which ſerves inſtead of many Additions by which 
0 any Number ofa greater Denomination is brought into a leſs, as Pounds 
0 into Shillings, and Shillings into Pence, and Pence into Farthings, De- 
2 grees into Minutes, Minutes into Seconds, and the like ; which is done by 
3 Imultiplying the Number of the greater Denomination, by the Number of 
— Ihe lefer which is contained in the greater, as the multiplying any 
6 Number of Pounds by 20 (the Number of Shillings contain'd in a Pound) 


— [brings it into Shillings, and ſo of the reſts 
Multiplication conſiſts of Three Parts 
I, The Multiplicand, or Number to be multiplyed 
2. Multiplier, or Number by which to multiply. 
5 The Product made by the Multiplication. 
or the Learner's more ready Procedure herein, it is n eſſary to inſert 
de Table which is firſt to be committed to Memory. © „ The 


SUBTRACTION. 7 


_ © ht a — 
- * - — 
a P " _ - — I . — — ＋ 8 = «4 * 4 — — - — — 
— 2 —  —— _— 2 — 
— 32 8 2 — — — — 2 * 
$.4 — — — ———— D——_ = * 


8 MULTI Y LICATION. 


The Multiplication TABLE. 


W A fer 1186 | 
„ %% IE 
v1 . $10 ER is 
ES 712 < | 
4 14 (9) 136 ſ8 64 
$54] | fuel ey 26) * 1 l 
[ (18, f | 130 
| 479 
[1 
191 


3 times 
KL I 
F i. 
8 
„ 
0 © 
"a. 


OOO ow oamawd 


: £ 36 
"a = % 442 lro times 10 is 100 
4 10 

(27 Ile Cog 54. | 


E xample 1. I demand how many Shillings there is in 56487. | 1. 

To Anſwer this, multiply the given Number of Pounds by 20, 3642 
Thus; The firſt being o Cypher, ſet down o underneath the firſt 
Figure; and then proceed to the next Figure, and ſay, 2 times 8 [r 12960 
is rs; ſet down 6 under the ſecond Figure and carry 1; then | — 
2 times 4 is 8, and 1 that I carried makes 9; then 2 times 6 is | 
12, ſet down 2, and carry 1; laſtly, 2 times 5 is o, and t that I carried 
makes 11. So that 5648 J. multiply d by 20, makes 112960 Shillings. 


Example 2. In 276 Degrees how many Minutes? 


Firſt ſet down — 7 
Then (becauſe 60 Minutes make a Degree) multiplyby — 60 
'The Product 1 18 —— — ———— ———— — go 


So that I find 276 Degrees multiplied by 60, makes 16560 Minutes. 
Example. 3. Multiply —— 8765437 Multiply =——— 47632867 


r r 
e s 17539874 — 95265734 
Jae _202p311 _ 233164335 
Product 280493984 142898601 
| | Sol _190531 468 
1 — 


DIVIS Io Xx. 
Tvifion is that which ſerves in the Room of many SubtraZfions, and is 
uſeful in reducing all Numbers of a lefler Denomination intoa greater, 
as Minutes in Degrees, Farthings into Pence, Pence into Shillings, and 
Skillings | into Pounds. It conſiſts of Three Darts 0 dig.) Died; has * 


Py ids „ wh at Ss aw 


Diviſion. 


Quotient, alſoifany Number remain it is called the Remainder. 
Ex. 1. To divide 7834 by 23: firſt | 

ſay, how many times 2 in 7; Or how | 

ho 23 in 18, the Anſwer will be 39 7834 ( SW 
3 times, which place in the Quotient, 69: 

then multiply the Diviſor 23 by 3, the Om _ - db 

Figure placed in the Quotient, ſaying pes OR 

3 times 3 is 9, and 3 times 2 is 6, and 14 Remainder. 

place theſe under the two firſt Figures 


of the Dividend, and draw a Line; ſubtracting 6g from 78 there reſts 0, 


which ſet underneath, and place a Point under 3, to ſhewthat it's brought 
down ; place it to the 9, then proceed, ſaying how many times 2 3ingg, 


or how many times 2 in 9 : which will be 4 times; place 4 in the Quo. 


tient, by which multiply the Diviſor : again placing the Product which is 
92 under 93 and draw a Line, and ſubtract it there from, the Remainder 
1 put under the Line, and ſet down 4 the laſt Figure in the Dividend, 


putting a point under it, and place it to the remaining 1: then becauſe. 


there remains but 14, being lefs than the Diviſor 2 3, and ſo cannot be 
taken out of it, place a Cypher in the Quotient, and the Work is finiſhed. 
Ex. 2. In 360 Minutes how many 
Degrees? Here I divide by 6o, be- 60) 360 ( 6 
cauſe o Minutes make a Degree, and ) 36 
becauſe the laſt Figure of the Diviſor | 
is a Cypher, I cut it off, and with it oo 
the laſt Figure of the Dividend, which | 
is here alſo a Cypher, and divide 36 by 6 (which is the ſame thing as 
to divide 360 by 60) but becauſe 6 cannot be taken out of 3, therefore I 
ſay how many times 6 in 36? The Anſwer is6 times: which I place 
in the Quotient, and proceed to multiply the Diviſor 6, but the 6 placed 
in the Quotient, which produceth 36, which ſubtracted leaves o, fo that 
by this Work it appears that in 360 Minutes there are 6 Degrees juſt. 
Example 3. A Ship taken by 253 Men, is yalued at 598757. I Demand 


each Man's Share, being equally divided. . 
| Diviſor Dividend Quotient 
263) "59975 | ( 236 1M 
£00 I" 
927 , | 151% 
7259__ | —_— 
168 5 . 4076 
1518 1 
167 Proof 50875 


Firſt, ſay how many times 2 in 5? The Anſvyer is two times. which 
place in the Quotient; ene the Diviſor 253 by 2, the Figure 
placed 


Number to be divided; Diviſor, or the Number to divide by; and 2 | 


Bivi ſor. Dividend. Quotient. 


Diviſor. Dividend. Quotient 


10 Diviſion. : 
placed in the Quotient, ſaying 2 times 3 is 6, 2 times 5 is 10, ſet down oz 
and carry t; 2 times 2 is 4, and I is 5, which ſet down under the 3 firſt 
Figures of the Dividend, from whence being ſubtraRted, ſet the Remaind- 


er underneath, which will be 92, then take down 7, making a Point un- 


derneath, and ſet it after 92 the Remainder ; then ſay how often 2 in 9 
Anſwer 3 times (for 4 will prove too many.) Then multiply the Diviſor 


253, as before, by 3, the Figure laſt placed in the Quotient, and the Product 


will be 759, which being ſubtracted from the figures above, the Remainder 
will be 168, then take down 5, and point it as before, ſetting it after 168, 
the laſt Remainder : And again, ask the Queſtion, how. often 2 is contained 
in 16? Anſwer 6 times; by which 6, when ſet in the Quotient, multiply 
the Divi/or 253; and the Product is 1518, which place under the lait 
Dividend, and ſubtract therefrom, there will remain 167. So there be- 
ing no more Figures to bring down, the Work is finiſhed, each Man's 
ſhare being 23G/. and 107/, over, which is to be divided among them; 
which may eaſily be done, by multiplying 167 by 240, and dividing the 
Product by 253, gives each Man's Share in Pence. The Proof is by 


. multiplying 253 the Dipiſior, by 236 the Quotient; then taking in 107 


the Remainder under the three laſt figures, the Product will make th 
ſame with the Dividend, as you ſee in the Operation. | 
TY | The Rule of THREE. | 
S that, which having three Numbers given, a fourth Number is found 
in Proportion thereunto ; which is done by multiplying the 2d and 3d 
Numbers together, and dividing that Product by the firſt, and the Quo- 
tient of the ſaid Diviſion is the anſwer to the Queſtion. 
Example 1. If in 24 hours a Ship fails 130 Miles; How many Miles 
will ne fail with the ſame Gale in 192 Hours or eight Days? 


Hours Miles Hours 8 
24 — 130 — — 1002 2 
| | 122. 
24 24960 ( 1040 Miles in 192 5760 
424 Hours 192 
* 06 —— 
- 06 24900 
CO 


ere 24 is the firſt Number, 130 the ſecond, 192 the third; where- 
fore accœ ng to the Rule, I multiply 130 and 192 the ſecond and third 
Numbers togec er, and divide the Product thereof 2 4060, by 2 4 the firſt 
Number, which es in the Quotient 1040 Miles, which is the way the 
Ship will make in 192 Hours the time propoſed. 
Example 2. If 1h of Tobacco coſt 64. what will 1121b. coſt ? 
| 112 
6 


12(672 (Pence or 56 Shillings.) Here 


e- 
ird 
irſt 
the 


lere 


en. The Rule of 'Three. ; 11 

Here the firſt Number being an Unit, which neither multiplies nor di- 
vides, it ſa yes the Labour of Diviſion, and the anſwer is 672 d. (for the 
Anſwer will beof the ſame Name with the ſecond Number) which divi- 
ded by 12 |:© bring them into Shillings, gives the Quotient 56s. which 
is the Price of 112 Ib. as required. 

Exampl' 3. If a Staff of 3 Yards long give a Shadow of 2 Yards, How 
high is that Caſtle whoſe Shadow is 100 Foot? 

Which (Queſtion, for the more ready Solution, ſtate thus; 

If6 Foot (which is 2 Yards) give 9 Foot, what ſhall 100 Foot give 


— 
By the Operation it appears, the ſaid 5850 Rock 
Caſtle muſt Le 150 Foot high. br 
8 
20 


ME | 8 * 
Example 4. If 564 J. 125. 6d. is to be divided between 165 Men, how 


mich is one Man's Share? | | 

Firſt, reduce it all into Pence, by multiplying 504 by 20 (the Shillings 
in one Ponnd) taking in the 12 Shillings as you are taught in Multiplica- 
tion, and the Sum 11292 multiply by 12 (the Pence in one Shilling) and add 
the 6 Pence, the Sum 135510 is the Pence in 564/. 125. 64. Then ſay, 

If 165 Men have 135510 Pence, how many ſhall one Man have? And 
here you ſhould multiply 135510 by the laſt Number, but here it is 1 
which will neither multiply nor divide, therefore you only divide 1355 10 
the Sum of Pence, by 165 the Number of Men, and the Quotient 821 is 
the Pence for each Man's Share, which divided by 12 (the Pence in one 
Shilling) gives 68 Shillings, and the 5 remaining are 5 Pence to each 
Man's Share. 


Note, The 45 remaining of the firſt Diviſion is only of one Penny, 


which is little more than a Farthing. The Operation follows. 
5041. 125. 6d. | 


20 
-> > LF208 
72 
22590 
11202 | | | 
165(135510(821 Pence 12)821(68 Shillings equa 
— ere 
331 101 
1 06 | 
O210 . 5 Pence 
o | 


12 The Extraction of the Square Root. 8 
Note, That in the Rule of Three, the firſt and third. Number i nuſt be both 


of one Denomination, and the ſecond muſt be brought into the: loweſt Va- 
lue expreſſed therein, as in the foregoing Example. I work noi: the Queſt. 


ion as it was firſt ſtated, but tranſpoſing the Numbers I put the Denomi-- 


nation of Men firſt and laſt, and the Money in the midſt, to anſwer to 
that part of the Rule, which requires the firſt and third Num bers to be 
both of one Name. The anſwer thereof in the preceeding Queſtion, as 
by the Operation appear, 821 pence ; which: reduced into Shillings, is 
68s. and 54. or 31.85. and gd. which is one Man's Share, Which was requir'd 

The next thing I ſhall briefly treat of, is The Extraction of the Square 


and Cube Roots, as alſo ſomewhat of their Uſe. 7 
Me Extraction of the Square Root. 155 
Example 1. TO extract the Square Root of 7056 voc Ro 
| = 1 proceed thus J Firſt point the : * e 
given Numbers (that is, put a Prick over every * _ 
other Figure, bezinning at the firſt Figure at the 1 Uiviſor 
Right-hand, and note by the way that ſo many — — 


Points as the ſaid Number admits over it, of ſo ma- 
ny Figures conſiſts the Root of the ſaid Number, then proceed ſeeking 
the greateſt ſquare Number (which is a Number multiplyed by it ſelf) in 
the firſt point towards the Leſt hand (70) which is 64 conſtituted of 8 
multiplyed into itfelf; for 8 times$ is 64. The Root ofthe ſquare Nuni- 
ber which is 8, place in the Quotient and ſubſcribe the ſquare Number 
(64) under the ſaid firſt Point, ſubtracting it therefrom, and ſetting down 
the Remainder, (6) underneath : To this Remainder bring down the next 
Point (56) then drawinga crooked Line, on the Left hand of the Dividend 


(656) double the Quotient, and place it (vis. 16) therein, calling it the 


Diviſor, ſeek how often the Diviſor is contained in all the Figures of the 
Dividend, fave the laſt to the Right-hand, (vig.) How many Times 16 
in64 ; The Anſwer is 4 times, which place in the Quotient, and alſo 
in the Right hand of the Diviſor (16) then multiply the Diviſor ( 104) 
by the 4 laſt placed in the Quotient, and put the Product, which is 656, 
under the Dividend, ſubtracting therefrom ; which done, nothing re- 
mains. So that the ſquare Root of 7056 is 84. | 
The fquare Root is applied to Navigation as follows. 
„Any two ſides of a Right-angled Plain Triangle being given, the 
third is found by the Extraction of the Square Root. 
Example 2. Suppoſe a Ship to have made 87 Miles Difference of Lati- 
tude, and 71 Miles Departure, and the Diſtance to be required, the ſaid 
Diſtance is found by Extraction of the ſquare Root, as follows. 
T heRule. Square the Difference of Latitude and Departure ſeverally (that 
is, multiply each by it ſelf) and from the Sum of both the Squares added 
together, extract the Square Root, which will be the Diſtance required 


Ex. 


ot 


Extraction of the Square Root. #3 
|; . Example. Mfr 
Difference of Lat. 87. The Departure 71. Square Diff. Latit. 7550 
Multiplied by itſelf 87. Multip. by ſelf. 71. Square Departure — Fot 
609 . BY I2010 
1 27 
TheSquare — 7569 The Square 5041 


1261001 r2, the Diſtance required. 
By this Operation it ap- * 
he 4 that the Diſtance, . * * 
mitting the Fraction, is p12 . 
Miles. 222) $10 
. "9 FM 
| 66 


Examp. 2. Suppoſe a Ship'® Diſtance to be 111 Miles, and her Depar- 
ture 57 Miles, and the Difference of Latitude to be required; the ſaid Diff- 
erence of Latitude is found by the Extraction of the ſquare Root, as follows. 

The Rule. From the ſquare of the Diſtance ſubtr act the ſquare of the 
Departure, and the ſquare Root of the Remainder will be the Difference 
of Latitude required. 

Example. The Diſtance — 111̃᷑ -V The Departure —- 87 

Multiplied by it ſelfã —— i 11 =—— Multiplied by itſelf 57 


111 399 
111 1 
111 Sq. of Departure 3249 
Square of the Diſtance 12321 3 
Square of the Dep. ſubtract 32 40 oo 7 2( 95 Diff. Lat. required. 
Remains EG 
185)072 - 
; is 925 
The Difference of Latitude, as by the 
Operation appears, is gg Miles, omit- 47 


ting Fractions. 5 | 

If the Departure be required, the Rule is, from the ſquare of the Diſ- 
tance, ſubtract the Square ofthe Difference of Latitude, and the Square 
Root of the Remainder is the Departure required. The Operation, for 
Brevity ſake is omitted. | 

Having proceeded thus far in ſheweth the Practitioner how to find the 
Diſtance, Difference of Latitude and Departure (any two of them being 
given) without Trigonometry, I ſhall ſhew the manner of finding the Courſe 
exact enough for common Uſe) without the ſaid Operation, which in done 
as follows 

The Proportion to find the Courſe. As the Sumof the Hypothenuſe (or Di- 
ſtance) and half the greater of the other two Legs (viz-) if the Diſſerence 


of 


. ö—— 


14 De Uſe of the Extraction of the Square Root. 
of Latitude be moſt, half that, but if the Departure be moſt, half that; 
I ſay; As the Sum of theſe two is in Proportion to the leſſer (or remaining) 
Leg. fo is 86 to the Angle (in Degrees) oppoſite to the leſs Leg; which 
is the Cour'e, when the Departure is leſs than the Difference of Latitude, 
otherwiſe tis th: Complement of the Courſe. 3 

Examp. Admit a Ship's Diſtance to be 110; the Difference of Latitude 
to be 88, and the Departure 66, and the Courſe required. 

Firſt, add tne Diſtance, and half the greater Leg into one Sum. 

The Diſtance is 110 
Half the greater Leg (38) iL!xXüͤ⁊'B 44 


'T he Sum 


— 


7 | — 154 a 
Having thus done, ſiy by the Rale of Three. . 
As the ſaid Sim 154 is to 66 the leſer Leg, ſo is 86 to the Courſe 


To bring out the odd Minutes, multiply 66 

the Remainder of the Diviſion 132 by ro 

60 (the Nr - — contained in 516 F 

a Deere) and divide the Product by the EN 
Diviſer 0 54) and the Quotient of the ſaid 1545 970(36 deg 32 
Diſion gives for the anſwer 51 Minutes: : _ 5 

So that the Courſe required is 36 deg. 105 1 
51 minutes. | 924 154 /920(51 
| | 133 9790 


220 
F xample 3. Extraction of the ſquare Root. Suppoſe a Rope of ; Inches 
Compal, and another Rope of double the ſtrength is required. The Di- 
menſions of the ſaid required Rope are found by the Extraction of the /qugre 
Root: For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but 
double the Strength of a Rope of 5 Inches; upon Proof it is maniteſtly 
faiſe, for the ſaid Rope of 10 Inches is 4 times the ſtrength of that of 5. 
The Rule, Take the Compaſs of the given Rope (v7s. 5) and multiply 
that by itſeif,; which Product (becauſe the other Rope is to be twice as 


ſtrong) multiply it by 2, and the ſquare Root of the Product is the Com- 
paſs of the Rope required. | | Inc. 
Example. The given Rope's Compaſs 5 Inches, Extract the Root 500) 
The Square — 25 I 
Multiplied by — — 2 
| 50 


So that by the Operation it appears a Rope to be twice the ſtrength of 
the given Rope of 5 Inches Compaſs, muſt be 7 Inches and a little hetter. 


If it's deſired to know the weight one Rope by another, tis as follows, 
The Preporticn is, as the ſquare of the Compaſs of the one Roe is to the 


Square of the Compaſs of the other ; ſo is the weight of the cne to the 
we ght of the other, Length for Length : Ex. Suppoſe a Cable of 10 In- 
ches to weigh 25 Hundred, and the weight of a Cable of 8 Inches required, 
Say, as 100 (the Square of 10) is to 64 the ſquare of 8; ſo is 25 C. the 
weight of one Cable to 16 C. the weight of the o.her required. Ex- 


Extraction of the Cube Root. 15 
Extration of the Cube Root. 


which ought to be committed to Memory. 


- Cubes of the Nine Digits £ 008 < 5 — 125 8 — 512 « 
: z——027 ( — 2169 — 729 5 


Example t. Extract the Cube Root of 12167 

Firſt, Point the given Number (7. e.) put a 
Prick over every third Figure (beginning at the 
Right Hand) then ſeek the greateſt Cube in rr 
the firſt Point (viz. 12) which is 8, the Cube | #197 Noten 


Root whereof (which is 2) place in the Quo- ** a iwie oe, 


12167(23 Root 


tient; ſubtract tne Cube (8) from the firſt | 5+:—7;; : 
Point.(12) place the Remainder underneath ; nd ane 
to this Remainder bring down the next Point | 3 is 

(167) and call this Reſolvend, then draw a 5 


Line underneath it, then ſquare the Quoti- 
n. Jent 2, which is four ; multiply the ſaid Square 
(J) by 3oo, which makes 1200; place this 
under the Reſolvend, and call it the Triple | 
— Square. Again, multiply the Quotient (2) by 30 which makes 6o ; place 
this under the Triple Square; and call it the Triple Quotient, add theſe 
two ( viz. ) Triple Square and Triple Quotient into one Sum, and call it 
the Divi/or ; ſeek how often this Diviſor is contained in the Reſolvend, 
which is three Times; which three placed in the Quotient, multiply the 
Triple Square by the Figure 3 laſt placed in the Quotient, and ſubſcribe 
the Product underneath the Divi/or ; ſquare the ſaid Figure (3) laſt pla- 
ced in the Quotient, and thereby multiply the Triple Quotient, and 
place it underneath the laſt Product; Cube the Figure (3) laſt placed in 
the Quotient, and place it under the preceeding Products. Laſtly, add 
theſe three Products into one Sum, ſustracting the ſaid Sum from that 
| Reſolvend, ſabſcribe the Remainder ; to which Remainder had there been 
any more Figures, the next point muſt have been brought down, and 
; he preceding Work repeated from the Squaring of the Quotient, un- 
500% Til all the Figures are ſo brought down; But to this Example there be- 
. ig no more Figures, the Work is done, and by the Operation the Cale 
Il Foot of 12167 appears to be 23, nothing remaining. 
Exmple 2. Applied. Suppos. 
0 Foot and a half at the Beam, and 14 Foot deep in the Hold; another 
h of Phip is deſired of the ſame Mould anè Shape of 500 Tuns the ſeveral Di- 
etter. enſions of the Ship are found by the Extraction of the Cube Root. Far- 
lows, ple. Beginning with the Keel. Frit, Cube the length of the given 
to the Reel, which is done by multiplying it into itſelf, and then multiplving 
o thee Product by it again. Then 
o In- | 
ired, 
the 
Ex- 


"4167 
O00 


* 


% 


J Shall firſt, as necſſary, inſert a Table of the Cubes of the Nine Digits | 


: 
'4 an. - * — - - C 
— - 2 1 ,< 
oy 125 * 1 - 
3 ” 5 


BY 


———ũ—ä — — — * 


ww <A 4% ack aa TBA hf a0 + 


Ca Ship of 30 Tun, 75 Foot bythe Keel, | 


Y - 4 - % 
A Ss 


16 


the one Ship's Burden; to 500 Tun the other 

Ship's Burthen; ſo is 421875 the Cube of 
one Ship's Keels Length, to the Cube of the o- 

ther Keel's Length. Which being wrought 


b 
the Rule of Three, gives 703125: From Which | 


extract the Cube Root, and that will be the 
Length of the Keel required. | 
In this Extraction 3Cyphersare added o bring 
out the Fraction, the Operation therewith being 
the ſame as if there had been more Figures in 
the propoſed Number; the Operation gives for 
the Length of the Keel required 88Foot ?; parts. 
Thus having found one of the Dimenſions, 
the reſt may be found without the Extraction of 
the Root, by the Rule of Three. 

Thus, ſuppoſe the next thing I would find be 
her Breadth by the Beam, ſay, As the Length of 
the one Ship's Keel 75, is to the length of the o- 
ther 89fere : So 29 Foot, the Breadth of the 
one Ship oy the Beam, to the Breadth of the o- 
ther, whic by the Rule of Three, gives 35 Foot. 

So ycu may find the Depth in the Hold, Sc 

Example 3. Suppoſe an Iron Shot 4 Inches 
Diameter to weigh 9 lb. required, the Diameter 
of a Shot ofany other Weight, ſuppoſe of 721b. 
This is alſo done by Extraction of the Cube 
Root as follows : | 

Firſt, ſay, by the Rule of Three, 

As glb. the Weight of one Shot, to 721b. the 
weight of the other ; ſo is 64 the Cube of the 
one Shot's Diameter, to the Cube of the other 
Shot's Diameter ; which by the Operation is 
512, the Cube Root of which is 8, the Diameter 

of the Shot required. 


But if it were required to find the Weight of a Shot by the Diameter 


at's done thus, by the Rule of Three. 


As the Cube of the one Shot's Diamer, to the Cube of the other ; So 
is the Weight of the one Shot, to the Weight of the other required. 


And thus much for the Arithmetical Pa 


Uſe of the Extraction of the Cube Root. 
Then ſay by the Rule of Three; As 300 Tun 


75 given Keel 
+ 


375 
325 


5625* 
W 
28125 
2 
£21275 Cube given Keel 


123125 88.2 Root 
512 


/ 


—— 


191125 Reſolvend 
192000 Triple Square 
2340 Triple Quotient 
19440 Diviſor 
153600 
15360 
3 
169472 
n+ 2000 Reſolvend 
2323200 Trip Square 
0640 Tr. Quotient 
23258 
—— Diviſor 
113340 
ON --; 
2112336 
5 * N Remainder 
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Some the Perpendicular CD which was requi- 
C 


Some neceſſary Geometrical Problems 17 
Prob. I. To raiſe a bo ns fr any Point prepoſed, in a given 
Right Line. 
] ET the Line given be AB, and the D x .4 
Perpendicular to be raiſed from the 
PointC; to do which ſet off the two 
equal Diſtances CA and CB. Then the 
Compaſſes being opened to any conve- 
nient Diſtance bigger than AC or CB 
with one Foot of the Compaſſes in the 
Point A, deſcribethe Arch DE ; then 


B 


with the ſame Extent, and one Foot in the Point B, deſcrive the Arch FG, 

then draw the Perpendicular from the Point C, throu zh the Inter fection, 

(or Cutting) ed two Arches FG and DE, which was required. 

Prob. II. Toraiſe @ Perpendicular | 

on the End of a The. WL 
Let the Line given be A B the | 

Perpendicular to be raiſed from 

the point B,to do which,with one | * 

Foot of the Compaſſes at B, with C | 8 

any convenient Liſtance, as BD, | Fo \ 

ſweep an Arch; then with the ; | 

ſame Extent, one Foot of the { 

Compaſſes being in the Point A — : 3 

D, mark the ſaid Arch at thge X D 

Point C, and one Foot being at 3 

C, mark it at E; then with the ſame Diſtance, one Foot of the Com- 

paſſes being in the Point C, deſeribe the Arch FG; and placing the 

Compaſſes in the Point E, deſcribe the Arch HI then from the Point B, 

and through the Inter ſection of the two Arches FG and HI draw the per- 
ndicular which was required. 3 : 
III. Zo let fall a Perpendicular from a Point aſſigned over agivenRight Line. 
Let AB be the Line given,C the Point 

over theLine from which the Perpendicu- 

lar is to fall, to do which, place one Foot 

of the Compaſſes in the Point C, then 

opening them to a convenient Diſtance, 

mark the Line AB in two Points with the 

ſaid Diſtance, as in the Points A and B; 

then with one Foot of the Compaſſes in the 

Po int A, deſcribe the Arch EF, and with 

one Foot in the Point B, deſcribe the Arch 

GH ; then from the Point C, and thro' the 

Interſection of the ſaid two Arches, draw 


red. 


Prob. IV. Another way to let fall a Perpendicular from a given Point on a 


Prob. VI. To dra @ Right Line parallel to a 


Geometrical Problems. 


13 


given Right Line. 

C- Let the Line given be AB, upon which 
let it be required to let fall a Perpendicu- 
* lar from the Point C; to do which from 
4 the Point affigned C, draw the Line C A; 
D;. F whieh Line divide into two equal Parts, as 
in the point D, then one point of the Com- 


ſſes reſting in the Point D, with the ſame 


* 


ab 
| AE — 2. B — (viz. of half the Line A C) de- 


f ſcribe the Arch E F; then from the Point 
C, to the Inter ſection of the Arch EF with the Line AB, draw the Per- 


ndicular CB. a 
We Prob. V. To draw a Line Parallel to à Line given. 
1 Let AB be a Line given, to which 
22 — n — 
* F ""y * * it is required to draw a Line parallel ; 


F to do which, firſt take in the Com- 
: paſſes the Diſtance at which the pa- 
A— — K xrallel Line is to be drawn, and then 


i ſetting one Foot of the Compaſſes in 
the Point C, on the Line AB, deſeribe the Arch E; and with the ſame 


Diſtance, with one Foot of the Compaſſes in the Point D, deſeribe the 


Arch F, then laying a Ruler to touch the Convexity of the two Arches, 
draw the Parallel Line FE. | 


given one, that ſhall paſs 
: ; thro" @ Point given. 
Suppoſe AB the given Line, and it's required to draw a Line parallel 


© thereto, that ſhall paſs through a given Point as C. 


Set one Foot of the Compaſſes in 

_ ©) 22 2 CC, with the other at any Diſtance 
G® croſs AB in D, and with that Diſ- 

| tance from any Point, as A, of the 

A Line ARdeſcribe an Arch EF; then 


from C with the Diſtance AD croſs 


| the Arch in G ; draw the Line CG 
which ſhall be parallel to the given Line AB as was required. 


Prob. VII. To make an Angle equal to any Angle given. 

| ll Suppoſe F DE an Angle given, 

F and it is required to make another 
Angle equal thereto: To do this, 
firſt draw the Line D E, then with 
any convenient Diſtance leſs than 
D- E, deſcribe the Arch K L, then 

1 placing the Compaſſes at D, with the 
ſame Diſtance which ſwept the Arch 


» 


EKL, ſweep the Arch KL ; take the 


* Geometrical Problems. 


Arch KL, in the Compaſſes, and 
ſetting one Foot in the Point L, 


croſs the Arch LK inthe Point K, 8 | * 
then thro' the Point K draw the Set 
Line DKF, then is the Angle EDF 7 
equal to the Angle EDF as was g : 


— 


. | > * — — 
required. 1. 


Prob. VIII. To bring any 3 Points not ſituate in a Right Line into the 


Fl Circumference of a Circle. 


Let the three Points thro' which the 
Circle is to pai's be ABC: Take above 
half the Diſtance between the two U 
Points A and Bin the Compaſſes ; 
and one Foot of the Compaſles being 
in the Point A, with the ſaid Diſtance 
deſcribe the Arch ED, and with the 
ſame Diſtance, one Foot of the Com- 
paſſes being in the Poin: B, mark the 
Arch E D in the Points T and D, 
and draw the Right Li D; then 
take above half the Diſtance between the Points C and B in the Com. 
paſſes, and one Foot of the Compaſſes being in the Point C, with the ſaid 
Diſtance deſcribe the Arch FG : and with the ſame Diſtance one Foot of 
the Compaſſes being in the Point B, mark the Arch FG, in the Points F 
and G, and draw the Right Line FG. Now were the two Right Lines 
DE and FG, being continued, interſect each other (viz. in the Point H) 
is the Center of the Circle, which was required. 

The Deſcription of the Mariners Compaſs. 

] HIS Inſtrument ſo beneficial an Aſſiſtant to the Practical Part in Na- 

vigation, as to its Inventor, is uncertainly diſcourſed of; its Age, by 
ſome ſuppoſed to be in theſe parts of the World about 300 Years; the 
Utility whereof to us evidently appears, conſidering the many Inconve- 
T iences that attended our Anceſtors, in tracing the yaſt Ocean, for want 
of ſuch a Guide, under whoſe ſabordinate Conduct of later Years, our 
Maritime Affairs have ſucceeded ſo well | 4 

It is Circle of a greater or leſſer Diameter at pleaſure, deſcribed upon 
a Paſte Board and divided into 360 Degree& and 32 Points (and ſome- 
times into 24 Hours) each Point containing 11 deg. 15 min. or 3 quarters 
of an Hour; as in the following Figure. 

'The Circle being thus divided upon the Chard or Paſte Board, there 
are paſted on the other ſide of the ſaid Chard or Paſte board, two Wires, 
which Wires being touched with a Loadſtone, and the Chard hung at the 


Center upon a Pin, fixed in a Box, its Poſition becomes North or South; 
| C2 and 


f 
b — ' 
1 1 * 2 2 Ca A —_— - —— 


| 1725 The Mariner's Compaſs. 8 
and the ſaid Box being covered with a Glaſs, and hung in another Square 


Box, to the end the Chard may traverſe notwithſtanding the Ship's Mo- 
tion ; being thus fixed, is ready for Uſe. ot 
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. To find the Prime or Golden Number. . 


5 | H E Prime, or Golden Number, is a Revolution of nineteen Years, in 
. which Term the Moon returns to make the ſams Aſpects with the 
| 


þ ; Sun on the fame Tay of the Month (moſt commonly) that they were on IT! 
= nineteen Years before. 12 5 T. 
* To find which add one to the Year of our Lord, and divide by fo, the fp. 

1 Remainder is the Prime or Golden Number. Example Ia N 

| Þ = 
qi | Via 


The Julian Kalendar. 21 


makes 17345 which divide by 19 19) 1734091 
171 
24 
_ : FEY 19 
| 5 | 
The Remainder 5 is the Go'den Number for the Year 1733. 


1 ; To find the Epacł. 
1 HE Epact is the Number of Days that the Solar Vear of 365 Days ex- 
ceeds the Lunar Year (or 12 Revolutions of the Moon to the Sun of 
254 Days, the Difference being 11 Days: When the Golden Number is 1, 
the Epact is I, when 2; the Epact is twice 1t or 22, when 3, thrice 11 or 33 
rejecting 30) that is 3, &c. and it's thus fourd : divide the Prime by 3, it 
o remain, the Epact is the ſame with the Prime, if 1 remain add 10, if 2, 
add 20, to the Prime, the Sum (rejecting 30, if need be) is the Epact. 
Example. In the Vear 1733, the Golden Number is 5; which divide 


by 3, there remains 2 ; for which 20 added to the Golden Number 5 
makes the Epact 25. 


In the Year 1729, the Golden-Number is t, which added to 10 (be- 
cauſe 1 cannot be divided by 3) makes 11 for the Epact. 

In the Vear 1734 the Golden Number is 6, which divided by 3, there 
remains o, therefore the Epact is 6, the ſame with the Golden Number. 

Or multiply the Golden Number by 11, and divide the Product by 
30, the Remainder is the Epace. 

To find the Mus Age. 
AP D to the Epact for March 1, for April 2, for May 3, for June 4, 
for July 5, for Augrnft 6, for September 8, for Ofober 8, Novem- 

ber 10, for December 10, for January o, for February 2. | 

Having acded to the Epact the Number for the Month, according to 
the Rule foregoing, add theretothe Day of the Month, for which the 
Moon's Age is reqdired. Theſe three Sams added together, if leſs than 20 
is the Moons Age; if more than go, take 30 from it as often as may be, 
the Remainder is the Age of the Moon. The Moon's Age ſubtracted from 
30, leaves the Day of the Change. Again, 15 added to, or ſubtracted 
from the Day of Change, leaves the Day of full Moon. 
Example. Suppoſe it were required to find the Moon's Age for the firſt 
Day of April, 1733. 88 
Firſt, ſet down the Epact for the Vea: — — 25 
To which add the Number for the Month, which is ——-2 
To that add the Day of the Month, which i——- — 

Sum, gives the Moon's. Age———  — 28 Days 


Then out of 30, 

Take ——28 The Moon's Age 
Remains 2 Days to Change 
Ad! 15 , 

Makes 17 Days to the Full Moon. Ts 


Example. To find the Golden Number for the Year 1733, add, which 
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2 To find the Cycle of the Sun. | 
To find the Moon's Southing by her Age, ſee in the Uſe of the Tide. 
"Table, which follows immediately after it. 


To find the Dominical Letter. 


FAKE the Yearand it's fourth Part, and add 4 to it; then divide 


that Sum by 7, and ſubtract what remains from 7, the Remainder 
ſhews the thing required; accounting the Letter A for r, B for 2, C 
for 3, D for 4, E for 5, F for 6, G tor 7. 


Suppoſe the Dominical Letter was required for the Year 1733 
Firſt, ſet down the Year — —1733 
Then the 4th part, which omitting Fractions is. — 433 
To which add — — 4 
2170 
The Sum divided by — 7) 217003 10 
21 
The Remainder after Diviſion is o, which being — 
ſubtracted from 7, leaves 7; which ſhews it muſt 07 
he the ſeventh Letter, which is G, the DominicalLet- 7 
ter for the Year. 1733. But when it is Leap Year —ͤ— 
there are two Dominical Letters, and then the Letter 02 
thus found fer ves from the laſt of February, to the end 
of the Year, 
, e To find the Cycle of the Sun. 


A? D to the Year 9, divide the Sum by-28, the Remainder is the Cy. 
cle of the Sun. | 
Suppoſe it be required for the Year 1733 
Then add. 1 5 
Divide by — 28)1742(62 
"  Uproves 
_— 


56 
0 : 
By the Operation it appears that 6 is the Cycle of the | 
Sun for the Year 1733, being the Remainder after the Diviſion. | 


Motte, Hillary Term begins Jan. 23, and ends Feb. 12. 


 Eafter Term begins 17 Days after Eafter-1ay, and ends Monday b * 
fore Whitſunday. A 


Es rinity Term begins on Friday after Trinity Sunday, and ends 19 Da 
After. 


Mic baelmas Term begins Ocfober 23, and encs November 28. 


3 10 


ae Cy. 


day b 


S 


3 


Fd N 


The Year 1734 hath two Eclipſes, both of the Sun 


10 Dal The firſt will be on April 22d, inviſible ; 


The ſecond will be on the 15th of Ofober, inviſible. 


———__w__ 


——— 
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A Table ICE 7 Moon's eon the year 1734. 23 


a 1 


j 


{Months [- | - Months, D| H. 
| Firſt quart ©! 25A 0 Full moon oN 
IN oo ob SM D | Laſt quart, 12001 Al 
<1.aft quart. 1 4111. Al Ty / New moor 19 8M 
08 wh, moon 25112 A Firſt quart 26104 A 
Firſt n 0M x | 
i Oden moon [04 25A 
(Full moon OM Laſt quart. ich A 
S de quart. 1404 F New mooen|i7|Þ54A 
New moon. 221A Firſt quart 258 M 
FF irſt quart x 11M 'S (Full. moon [o2]-6M}| 
8 Full moon CdO A 8 Laſt quart. jglo5M 
S <Laft quart. 1601 A S) New moorſi6|o4M 
8 New moon 2312 A 5 Firſt quart 24 1 N 
( Firſt quart 3009 A 
| Full moon lo; 5A 
Full moon 07jo4M 8 Laſt quart.\o$|3 A 
S JLaſt quart, 15j.5M} 8 New moon 15G A 
S Neu moon a2 Þ Pute uart. 22A 
Firſt quart 29 06M Full moon [314M 
Full moon 00 A I —— quart. o/ 21M} 
* quart. 1406 A E )New moon IHM 
New moon 21005 A S }Firſt quart 2 12M 
(Firſt quart. 28004 A (Full — 2053 A 
Full moon 5 11M S ( Laſt quart. o . 
Laſt quart [13jo4M S }Newmoon.[14]|6M 
New moon j20[01M| [S Firſt quart.[2:13M 
Firſt quart. a7 oa M J Full moon. 292M 


l: 


— — —.— —— — — ——ͤ—ͤ—e 


— 


[24 A Table of the Moon's Age for the Tear 1735; 
|onths, . 2 H |, Months, D. H 
2 
> Laſt quart. o ( quart. [2 ol Ml 
2 J New moon[1 3j2 V] New moon [og 01M} 
$ } Firſt quart. a D-<Firll quart 1,11 A 
t Full moon 270 A „Full moon. 230% A 
| (Laſt quart, 3 1 IM 
| © Laſt quart oz 
| = } New moon fi New moon 5708 A 
S } Firſt quart.) D Firſt quart. |{4'1oM 
Full moon.|2 $12 A Is Fuil moon z2 I M 
. Laſt quart, [:9,09M 
© ( Laſt quart, o A 13 | 
> )New moon. i 3 | 8 \ New moon[05.05 A 
S Firſt quart 2 01A 8 ) Firſt quart. t 3 03M 
(Full moon. 27011 M 2 ) Full moon 2102M 
_- . Laſt quart. 28 O55 
L Laſt quart. o 6 b 
I'&= New moon 12M New moon OM 
I Firſt quart. |1 8 Firſt quart. i207 A 
(Full moon. 2 5 Full moon [20-05 A 
S /Laſt quart [27 04A 
Laſt quart. [o3]10 A} | 
New moon : o9 M. . New moon [03 93 A 
IE YFirſt quart. 1 805 M S Firſt quart. 1101 A 
Full moon 2 511 2 M D Full moon [19 05M 
( Laſt quart. [26 03M 
Laſt quart. o2Jo1 A 
| x es moon os A & (New moonſog oN 
28 Firſt quart, 16001 A V (Firſt quart. i 1 10M 
Full moon. 24003 M FE 8 Full moon [18 o 5Alfl | 
| Q © Laſt quart. 2 53A 


The Near 1735 hath four Eclipſes, two of the Sun and two 
1 4 the Moon 

be ſirſt will be an Eclipſe of the Moon March the 27th, inviſible 
. The 24 will be an Eclipſe of the Sun, on April the 1 ith, inviſible 
1, \_ The third of the moon, Sept. 2 Iſt at 2 in the Morning viſ. 7 digits 
oh be fourth will be of the Sun, on the 4th of October, inviſible, | | 


ii nd. ememoocrotces 


yiſible 
viſible 
digits 
le. 


” 


28 


| 


o& 


Full moon 
> , Laſt quart. - 


2 C Firſt quart, 
S Full moon 


5 { Laſt quart 


"4 « all a 


) Laſt quart. 
10 


Firſt quart. 


x JF 3 


DJ Laſt quart 


Fuil moon 


8 
S JLaſt quart. 


Fiſt quart. 
P Laſt quart. 


1 moon 
= Firſt quart. 


New moon 


New moon 


Firſt quart. 


New moon 


Full moon 


New moonl: 


I Months. 


Firſt quart. 
Doll moon 
Laſt quart. 


New moon 


Firſt quart, 


Full moon 


Auguft 


New moon, 


S-Laft quart, 


Firſi quart. 


Full moon 
Laſt quart. 


Firſt quart. 


Full moon 
x Laſt quart. 


Wor 


Firſt quart. 


Thi: Tear hath fix Eclip es, four of the 


The ſecond will be of the Moon, March t 
The third will be of the Sun, March the 3oth, inviſible. 
The fourth will be of the Sun, Auguſt the 2 sth. inviſible. 
Tbe fifth will be of the Moon, Sept. th, at 2 in the Morn, viſ. & tot. 


Laſt quart. 18 


Era quart | os 
\Full moon. O | 
1609 A 


. Neu moon 


S New moon |: 
Firſt quart 


A Table. r. the Moon's 's Age for f e for the Tear 1736. 5 
D.{H 


me” 


n moot? 
ICP Lirſt quart. 


'TO 


* 


23 
Fj 


New. moon 
- I 


New moon 


07/02 A 
14/06 A 
2103 A 
2907 M 


| 
57 
14 
21 


75 | 


e ve ** ible and tota 


Tbe ſixth will be of tre Sun, September the 239. inviſible. 


— 


1 4 Table of the 1 Moon's 2 Age for for the Tear 1737 
+10nths, Df Months. D. H | 
3 nnn 1 

Full moon ſo go A Full. moon ſor 03M 

Laft quart. 1203 A Laſt quart.ſo8 09 A 

New moon 9 D New moon[1603 A 

Firſt quart. 2710 A Fiel quart [2300 A 


1 | (Full moon. [3002 A 


> _ Full moon. 04/04 V. 1 

Lazſt quart. 11002 U |= Laſt quart. 701 A 

S ) New 2 moon 18003 A D\ New MOON 1412 A 
[= Fiſt — 26j02 A 8 Firſt quart. a I o8 A 


| Full moon. [29 03M 
. Laſt quart, o NM 
7 


New moon 
Firſt quart. 20 06 M 
Full moon.[27 o8 A 


Full moon- 053 A 
375 quart. 112 2 A 


rag 


New moon. ap 
Firſt quart. 2803 NM 


. 
6 


Full moon. 04 1M 


I Lat quart. [1 I M \. C Laſt quart, O5 07 A 
Nen moon 19 pr M J New moon j12 06 A'ﬀlf |? 
| (Firſt quart. 252 A J) Firſt quart. i o A 
1 ® (Full moon [2703 A 
I (Ful moon oO M | | 
D2 [ a(t quart 100 3 A | 'T Laſt quart. 24 O7M | 
˖ Sf New moon |t $lo4 Al 8 New moon (105M 8 
/Fir quart. 1 10A 8 Firſt quart. 8 OM — 
< { Full moon |26'10M 


Full moon, P 06 A | 
FOR quart. og oy A 


dat quart. O! M — 
New moon [17/05 M SE )New moon Ho All | = 
Firſt quart. 75 Mi © J Pult g quart. i S oa NI {> 
| Full moon. 71 03M 
"The Tear 1757 hath four Echpjes, = of ihe Sun a nd two 


' 


| 
of the Moon | 
The firſt will be of the Sun, Feb. 18th, viſible 11 Digits. | 
The ſecond will be of the Moon March the 5th, inviſible. 

The third will be of the Sun, Auguſt 15th, Morning, inviſihle. 
The fourth wall be of the Moon, — 29th, Morning viſ. « 5 digits digits. 


* * TiC ED eee 


Months. D.JH 


Laſt quart 02/07 M 
Nei vmoon. 0904M 
Fir 4 quart. 16 A 

K 


< 
8 FT ui 1 moon, 2400 
La & quarts 310 


» (Ne ww moon A 

Fi rſt quart.15'/05 A 
5 F Aen. $M 
L: at quart. [2 03M 
ME | \Niew moon oN 


wa 5 A irſt quart [17] 10M 
WE |= JF ulli moon ou OA 
A L.aſt quart. 3 i 
al 7 Mew moon C7109 A 
AR |= )E irft quart 15012 A 
A 8 Full n. oon. 2 301M 
AR] Laſt quart. 29101 A 
\ New moon oo A 
ME |S) Firſt quart 15011 M 
MES The moon 22 T M 
M Laſt quart. 29 10 

f New moon 6 09 
All |= } Firſt quart 13/09 A 
MII RSS Þ ul —_ 2710 A 


N (Lat quart. 27 10 A 


ed 


Aal te of the — 's Age for t . year 1738. 


Monrhs. TDIH. 


— — — ry 


— 


Huguſi 


. 


degtember. 


8 


Odloler 


November 


ecenver 


; 


| LE 


New moon, ori A 
Firſt quart i 30 5M 
85 Full moon 

\ Laſt quart. 


New moon. O. 
Fir! quart 
Full moon 
Laſt quart, 
New moon 


Full moon | 
{Laſt quart. 


"(Ne 


irſt quart. 


New moon. 

Firſt quart | 
Full moon. 
Lat quart. 
e moon: 


Firſt quart. 
Full moon 
Laſt quart. 
New moon! 


Firſt quart. Oos Ni 
Full moonſi 25M 
Laſtquart.|22Jo$ A 
New moon 29 06 41 


»iM—Ü— 


The Tear 17 38 hath two Eclipes, beth lar. 


The firſt will be on February the 7th, inviſible. 
The ſecond will be Auguſt 4th, viſible 4 Digits. 


* 55 D 2 


7 


Table ef the Moon's &ge for the year 1 73 5. 
— 2 


Months. D. (H Months, D. H. 
1 

dc Firſt quart. 05/06 A - (Firſt qm nz 

$ Full moon. 13111 A >) Full 2 94 


Laſt quart. 2101 A 
"2, New moon 28{05M 


Full moon 1204 A 
Laſt quart. 19.0. A 
( New inoon 26 A 


1 
F quart. 0401 A 
8 
D 


New moon 2307 
| Firſt quart. , 58 | 


„ Laſt quart. | 16.noon 
New moon. 12404 A 


Firſt quart. ol * 
SOT moon o 15 A 
2, Laſt quart. 1 502M 


I « Firſt quart, co N j 
2 Pal moon 14 PGM | 8 Fall Moon „600 \ | 18 
E Laſt quart. 21 NM J )Laſt 1 24 8 
| 2 . {21 Taſt quart. [113k al Il [* 
| New moon 28 OM S JNew moon ]. 902 7 
. ( Firſt 4 
| + Pie quiri ogg 8 C quart |? s A | 
Q Full moon 1206 A 8 Full moon c15108 a] E 
. Fo et quart, 19 11M I Laſt quart, 1303 al BE 
| New moon 22 | 8 —— moon io 8 
f | | | irſt Uart. ö | 
| | | * (Hirſt WN N 10A | I 5 2 5 ö 
18 all moon /1 2/02 M (Full moon. 0 
| 1 * ; Laſt quart. 18 07 A E Laſt quart. 1 5. — > 
; bi New moon 2609M| 8 New moon|159to M = 
N * irſt quart 03001 þ TS ON PERM 20123 * | 
'% XS Full moon OO > 
en qui. [lor auge alf's. 
| 1 New moon 24172 A $ : — 5 moon|[1 59 & 
| 132 | Firſt quart. j6[9 NM 
ö f 4 ; yu * 5 — a 
N | The Lear 1739 hath wr 3 t of t he Sun, and tue 4 
| p oon | 7 
„ The firſt will be of the Moon Jan. 14th, viſibl igi 1 
i : The ſecond will he of the Sun⸗ Jan. , 185 5 
The third will be of the Moon, July oth, inviſible. r 
j__The fourth will beof the Sun, Fly 29th, viſible 7 dig. | 168 


R 


—_— 


| A Table for the Moon's Ape for the Year 1740. 29] 


Months LDH. , Months. DA. 
| | | 
> Full moon 021 1A - Laſt quart. o iM 
S )Laſt quart, 101 M [I) New moon: [5 A 
8 \New moon 17 o8 A I 3. quart . A 
e Firſt quart. 2403 A Full moonſ2;]>5 A 


Full moon 1125 A 2 Laſt quart. b. 0M 
x Laſt quart. 0993 A S New moon{11]>8M 


New moon 1600 M Firſt quart ſiS SN 
(Full moon 25 2M| 


U 


DA 


(Firſt quart 230% M 


5 | Full moon O2 Noon 8 Laſt uart. O1 29A 

D . 

[8 » Latt quart. 1001 N E ) New moor 2Ct2 A 
II (New moon 16124M 8 ) Firſt quart {17]26 A | 
| Firſt quart 2401 A 2 Full moon. 249M | 
'l (Full moon 01 3M ( Laſt quart. oi Noon 
b bh Laſt quart. 08 S New moon [oc[0.5 A 
\| New moon 1 502M = <Firſt quart. 73 M. 
| * Firit quart. [22 O7 Al - SD) 2 ull moon 23 07 A 
1 | Full moon. 3004 A f Laſt quart [31 58 M | 

| 14 

( Laſt quart. 2A (Ne moon [28 11 
Neu mocn las A E \Firſ 14 IN it 
, Eird quart 22001 A S /Full moon z N. ; 
A (Full moon 6 0 Laſt quart ac N 
Laſt quart g A S 

A. quart 59 
A Ne moon 1% N E ö 
vl BS irſt quart. [21]>6M S 
W Full moon f$[:0M A ' Laſt quart. 


Here will be 8 Felipſes this Tear, Three of each Luminary, J 


The Fifth is of the Sun, December 7, inviſſble. 
The Sixth is of the Moon, December 21, vilible. 


Monts 


New moon 
SF irſt quart, 
S JFull moon 


IS Laſt quart. 


= ')Firſt quart. 
2 Full moon 


8 Firſt quart, 
D Full moon 
( Laſt quart. 


(New moon 
X irſt quart. 
Full moon 


Laſt quart. 


Full moon 


Laſt quart. 


— Full moon 


| Laſt quart. 


Laſt quart. 


! (New moon | 
|> JFirſt quart. 


New moon 
2 , Fuſt quart. 


— — 
26INoon 
[314 M 
20106 A 
2809 A 


New moonſoꝗſi i A 


11103 A 


Noon 


( New moonſo6 SM 


1 3Þ4M 
210M 
1 88 


04P4 A 
1110 A 


1909 A 
27][ 1M 


o DAM 
11HLOM 
LIM 


2605 A 


10 ο NM 
171A 
OA 


27 Sa | 


OHM, 


fo A Table — 11 > Myon's — for the Tear 1741. 


7 


| | 


; * Laſt quart. 


"-& 


8 ow quart, [19/01 M 


Months. 5 » ths 


— 


WW moonf© 


Firſt quart, 0907 A 
> q 

Full moon / 88 
24021 
New moon 31 10M 


Firſt quart. 08 Noon 
Full — 1505 A 
Laſt quart. 2208 
New moon - 30,01M 


| 


5 irſt quart 67 


Att 25 


Full moon 14 o1M 
Laſt quart. 2006 A 
New moon. op 5 « 
Firſt quart, 0606 A 
8 Full moon 1310 

82 Laſt quart. 2008 M 


New moon 280 Noon 


eptember 


S CFirſt quart. [05/04M 
E JFull moon [11/98 A 


New moon (27/06 M 


> Pirſt quart.oꝗo A 
(Full moon |r1jo8M 
8 CLaſt quart. 15 


10A 
Neu moon 26 104A 


| Were will be two Eclipſes this Tear, both of the Sun. 
The firſt will be on June 2, viſible. 
| The ſecond will be November 27, inviſible. 


Hoke 


Mare 


1 AA_1 


Es 


# 
- __ 


DIH. 


11A 
10A 


Firſt quart. O2 
Full moon 


08A 


DO 

SV 

W 

= il aſt quart. 7 
F New | n00 


New moon} 5 


Firſt quart. O IN 
S Pull moon o 
2 YLalſt quart. 10004 

New moon 23012 A) 


Full moon IiclogM 
Laſt quart. 1 do NM 
New moon 2 ο M 


March 


5 Firſt quart Oaoꝗ A 


* bo 


& Laſt quart, | 16114 


New moon 23 
( Firtquart.'3 11M 


Full moon 80 03A 
> )Laſt quart. 16 10M 
New moon 23001 M 
"(Firſt quart [3001 M 


Full moon. O7]06M 
Laſt quart. 14A 


June 


Firſt quart.'01]o1M; 
Full meon o$S|11 A 


05A 


New moon 21 05M; 
Firſt quart 284A 


| 


Months. | 


Full moon 
80 


Laſt quart. 
New moon 


Wir quart 


= Laſt quart. 
| New moon 
(Firſt quart 


New moon 


„Full moon 
| > 
8 

Full moon. 


2 


Laſt quart. 
New moon 
Firſt quart. 
Full moon 


November 


New moon. 


8 \Nes quart, 


— 


1 


Laſt quart. 


8 Laſt quart. 
New moonſ17 
S {Firſt quart. aj 


Firſt quart.|2 


Firſt quart 25 


O 


4 
- 


Fall moon 6 
I 


"A Table for the Moon's Age for the year 17.42. 31 


H. 


— 


f< Fi Full moon. 


Four Eclipſes this Year, two of each Luminary. 


The firſt is of the Moon, May the Sth, inviſible. 
The ſecond of the Sun, May the 22d, inviſible. 
The third is of the Moon, Newcmber the 1ſt, inviſible, 
The fourth of the Sun, November the 16th, inviſible. 


0 


32 * f 


The Uſe of the foregoing Table of the Moon's Age. 1 

18 the ſaid Table the one half Page contains the firſt ſix Months of the Ne 
Year, the other half the following fix Months: in the firſt Column of pul 
each half, towards the Left-hand, are the Months, in the ſecond the New, 
Full, and Quart.rs of the Moon; in the two following Columns are the 
1 Days and Hours of the ſaid New, Full, and Quarters, either Morning or 


| Afternoon, as the Letters A and M denote, A ſignifying Afternoon, M 
i er At the Bottom of the Tables are the Eclipſes for the reſpec. 
'S Tie Uſe of the Table is, readily by InſpeCtion, to find the Day, Hour 


and Minute of the New, Full, or Quarters of the Moon. 
_ Example. 1. Suppoſe it were deſired to find the time of New Moon, Far, 
0 1735, Firſt, look for the Year 1735 on the Top of the Leaf, whch having 
found, look tor January in the firſt Column towards the left-hand ; then 
in the next Column in the ſeme Month is found New Moon; and in the 
two following Columns againſt New Moon ſtands 13. 02 M which ſhes 
that the New Moon in Fanuary 1735 is the 13th Day at 2 Morning. The 
ſame Directions ſerve for the Full Moon, or firſt and laſt Quarters. 
Tofind the Moon's Age, ſubtra the Day of the Change or New Moon 
from the Day propoſed, the Remainder is the Moon's Age. Suppoſe there. 
fore it was required to find the Mcon's Age for March 27, 1735. 
Looking in the Year 1735, the Table gives the New Moon for Marc 
to be on the 13th Day, therefore 13 being ſubtracted from 27, there 
remains 14, whereby it appears the Moon is 14 Days old on the 27th of 
March in the Year 1735. | B 
Example. Suppoſe it were required to find the Moon's Age on the“ 
r9th of November, 1736. In 
The laſt New Moon before Nov. 19th, was Ooh. 23d, but becauſe you 
cannot take 23 from 19, you muſt add 50 (the Number of Days in Of... 
and from the Sum go ſubtract 23: the Remainder is the Moon's Age, 
required. % 


A Tide Table for the Sea Coaſts of Great Britain, Ircland, Norway, 
Holland, Flanders, France, Biſcay, &*c. Shewing what Mow 
makes Full Sea, upon the Full aud Change Days, at the Platt 
following, in Alphabetical Craer. 


A | HIM | At Abermorick, and Ant- H 
AT Army, NNE and SSW | o113o } werp, Eaſt and Welt — o 
At Amſterdam and Ar-“ At Alborough SE by 8 | 


nenties, NE and SW oz ho and MW by N — —— 09 
At Abarwark, ENE. and | | 
W3SW 2 —— } o;; | | At! [| 


— > — — —— 


| B 
\t Beachy and Blacktall; and 
vefore the Race of Blanguet, N. 
and S — 00 
Thwart of Bear hy in theOffing | 
N. by E. and S. by W. 12 45 
At Blackneſs in Bluet, at Bel! 
„ NNE and SSW — — 0130 
Without Bluet, and at Ber- * 
ick, NE by N. and SW by S. 02.15 
The River of Bourdeaux, the 
zouth Coaſt of Bretaigne, the 
oaſt of Biſcay, and at Boche, 
E and SW — 0 3 
AtBref before the B/, the Ri- 
er of Bourdeaux within the Ha- 
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1 Caskets and ( Zuernſey, at Se. 


hot, 8 byE and N by W. 
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a The Tide Table. 
HMI Between Gud 'n/ey and the 


Caskets, before Cromer, before 


ven Cliſts, and at Carne/5, S E. 
and N W.—— — 


— 
_—_—_. 


At Cows, in the Foſs of Caen 


he Chamber, between Cripple- 


N Before the Haven of Caen, in 
and and the Crey/, and at Cal. 


. 


At Dover Pier, and before 


At the Cash, and at Cham: | 
ber nei, SE by S. and NW by N 


in Calice Roatl, and in Chamber 
neſs, Road, SS E and NNW. — 
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1 en, NE by E. and SW by W. (04 45] Dunkirk, North and Souch r: 
1 In the Free ſound, Bloy Balti- | | At Denbeigh and Downs in the 
e, ENE. WSW ———— 43®[Road, NE by N & SW by 8 i a4 

Before Bremen, and at Black- At Dort NE and SW. 1 
go ey, and in the Channel befor At Dungervan, E N E and 1 
re Mpourdeau, Eaſt and Weſt 06 WS W. — — | 
„At Bi Key, E by S. and] | | At Dartmozth, Eaſt and Weſtſoc 1 
roy N 9645] At Dublin, $ E by E. ande 10 
ere At Bridgwater ESSE and W. i {NW by W. — — 815 t 
Ow _ —07 30} At Dunbar, SE and NW. ſogſo 1 
he Bullen-deep, SE and NNW. ro 309] At Dungeneſ5, and Dunnoſe, 8 i 
, C | E by 8 and NW by N.————9l4; 44 
2 In Condado, N and 8s rz 00 At Dover, Diep, and in the 14 
15 In the Chamber of Rye, N. by Downs a ſhoar 88 E and Ni ö 
wy and S by W. nn 12 45 W. — —— 1198 14 
ge Without Calice, at Corpus Chri- =_ - | | 

i Point, before and at Camfer| At Enden, before the Elve,| | A 

NE and 88 W. — 591 30 before the Eyder, and before] i 
V2) Between Calice and Dove nchuſen, N and S. — 12 j 
10\Wefore Conguet, and at the N. At Edam, NNE and 88 W. or 1 
actope, NE and SW. ———;0 Before the Eaſtern and Weſt 


1 
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At Cork, Calice, C. Clear, an 
the Creek, ENE & WSW. 

At Caldy, and in the Bay o 
amarthen, E by N. and W by S. pg 
At Concalo, Eaſt and W. 6 
Without the Caskets, in the 
12 SE by E. and NW. 
{ 0 
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Oo] SE andNW. 


I 
s orth and South. 


rn Emes, and at Engomonts 


On the Coaſt of Flanders 


Z 


mouth, Eby N and W by S. 


neſs E by S. and W by N.. 


North and South 


end, S by E and N by v 
; | H 


— 


OO, wer w 32ND —— on — — — . 


Before the Fen, in tl ie Chan- ff 
nel NNE and SSW - 
Without Pountney, II E by 
NandSW byS 
Without the Banks f Flan- 
ders, NE andS W- -— 
At Flamborough and Br'idling- 
ton, ENE and WSW. 
At the Porn, in Foy at Fal. 


— 1 * 


© oo ww, 


Between Foy and Fa/mouth, 
in the Channel, and at Feul- 


Before the Coaſt of Frige- 
land and the Fly. ESE and 
WNW 

Without the Fly, S. E by 
and NW by W. 


— 


At Frize and Fair Iſle, NW 
and SE - 


At the Frith, and at the Sou? 
Foreland, SSE NNW 
In Fair Iſle Roads, and at the 
North Foreland, South by Ea 
and North by Wet. — — 


In the Road of Gibralter, a 
Graveling, and before Cherburg, 


Before Goeree,at Guernſey 


At Groinat Ga/coign, and the 
Coaſt of Galicia, North Eaſt 
and South Weſt - 


Thwart: of Guernſey in the 
Channel, SE by S. and N 
by N. 

In the Chamber and Goeree- 


,and | 
at Graveſend, NNE and SSW. 
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Horn, and at Hampton Key, 
and 8s. ——— 

Under Holy Ifand, and a 
15 Horn, NNE andSSW ----.... 


N. 


ki 
430|andS W by W -—- -—— 3 
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Before Hartle- Hool, N E and 
SW 
At Huntcliff- for, NE by E 


—— — 


At Humber Eby N & W by 8. 
15 Before Hemborough, at Hull, 
t the Ho/ms, and before Hum: 
er's Mouth, Eaſt and Weſt 
45]. At Harlem, Havre de Grace 
nd Homeheald, 8 E and N 
At St. Hellens, at Harwich 
39and without the Banks of Har- 
ich, SSE and NNW © 
is At Harwich within, 8 by E 
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nd N by W 


At Jutland Iſlands, N and 

30] On the Weſt Coaſt of Ire: 
and, N E and SW 
In all the Havens on the 


— 


lool At Lisben, NE by N. anc 


Before the Hever, before 


I5|South Coaſt of Ireland, E by 
N and W by 8 1 
| | Kentiſh Knock, N and $ — 
oo At Kelliers, NE and SW 
At King /ale, ENE and WSWI. 
30] At Ailduyn, ESE and WN 
At Kildive, SE and NW 
O0 | L 
At Leith, N and 8 


W by 8 — —— 
At Ts NE and SW -- 
45] Thwart of Londey, and be- 

ore Lin, E by N. and W by S | 
T5] At Liz half Tide, at Lende 
aſt and Weſt - 


At Lin, E by 8 and W Ty 
tl; 


ES and WNW — — 17 30 
= 3233 SE by E. an 

— — Pd 5 

A. Le 72 and thwart of it : 
hoe the Banks, 8 E by S. 

and NW by N. — 9145 

In Leyaſ Road and at Long-} | - 

and head, SSE. and NNW — ro 


M 
Withinthe Maes, or Maldon, 
N by E and Sby W — 
Before the Maes, NNE and 
1 — 
At the Maes, and before 
St. Mathews Point, N E Ip E 
and S W by W. 
In Mou ſebole, at St. Mathew 
and within Mount's bay, E NE 
and WSW. 
In Miiford, or . Moonteſs, at St. 
Malces E by N and W byS. 
Between Mouſehole and Fal. 
mouth, and in Milford Haven, 
ES E and WN W. —— o7 
In St. Mag nes =— and a 
Mag nes Caſtle. S E by E and 
2 — 
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Before 3 S by E. and] 
N by W. 
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At Newport half TideN & S 
Toa the ' Weſt end of the 
Nore, N by E and S by W. 
Before the River of Nantz, 
NE and S W. 
At NewcaftleE by N & Why Sjos 
Before St. Nicholas, Eaſt b 
South and Weſt by North. 
At the Needles, at the Iſle o 


All the Coaſt of Normandy 
and Picardy, SSE and NNW. 


IN W by N 


Banks, end between Orford and} 


and W byN. 


Between the Nake end Fe 
bead of Lower, S SY E Yr Nby 


At Orkne/s, NE » and ry 
At Orkney SE and NW — log 
At Orfordne/s, $ E'by 8 and | 


- —— 


At Orfordne/s, without the! 


Orwell Waves, SSE and NNW. 

At Orfordne/s, within the 

Sands 8 by E. and N by W. 
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At Port ſinoutb Half Tide, 
North and South —- .- 


At the Pens, Forthus, nd 
Poictu NE and SW - 

On the Coaſt of Portugal, 
NE by E and SW by W. 

In Plymouth, and before St 
Paul's, E by N. and W by S. 

At St. Paul's in the — 
Eaſt and We ſt —--- 00 

Before Podeſſe meck, E by 8. 


— — 


Thwart of Plymouth, ESE 
and W N W | 
At the Race of Portland, S 


ec 08 — z -— 
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he 


M15 
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and NW. —-— 
At — „N ands 
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45 
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Wight, S E by Eand NW by W|o8[r:5] In the Sleeve between Uſfhan 


10130 


00] Pole-bead, NE and SW — bog 
is|At Rouen, and before Roche 


At Rochefter Nb E & S by W 
At Ramkins, NNE&S W. 
Rotterdam, in Robin-hood 
Bay, and from the Race to the 


NE by E. and SW by W. 


In Romſey, . N &W by 8 5 


nd Scilly, at the Shoe, at th 
E 2 Spit 


© . —— 
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— ——̃ — — Me : 
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4 In the Road of th Texel, 
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75 86nd i the Sound, Scarburg h 


At 7 Ves, without the Ha- 
ven in the broad Sound, E N 
and WSW. * "'P 
At the mouth ofS2vern between 
Scilly & the Lizard,at the S aur 


Without Sc7//y; in the Chan- 
nel, and at S2/comb, E and W. o 
At Sedmouth, and at the & tart, 
E by Sand W byN. 

Off the Start in the Channel, 
ESE and WNW. 
Within the Seyn, and befo 
$helbergh,& at Clifts,SE& _ 
At Sboram, SE by S. & NW by N 

At Seyn. we "was & NN 


Wichin 2. arvere, W by E an 

S by W. 
Before Tervere, before the 
River of Thames, and at Tia. 
mouth, NNE and 88W. 
Before the Tees and Tinmont 
hefore the Bay of Tinmeuth, 
E and SW. — 
At the Clifts of the 
ENE and WNW. 
In Torbay and before th 
Texel, E and W. 
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At ye, NE and SW - 
Between, Uſbant, and th 
Main, N E by E. and 8S W b 


tland, NE and 8 W. 03 
d at Staples NE byE & SW by W 03145: 


& Stockton, E by N and W by 80 
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soit, at South Hampton, and a- H In the Pearl, at the Bay ra 

long the Sin, N and S — . jr2ÞO within Uſhant E N E. and | 
1 n the Coaſt of Spain, and „% h a Deg 


00 
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5015 
OJOC 


N.andS WhyS. —- 


oGI45}iSevern, ENE and WSW. 


OC OC 
o0145[ and W by Nw⁴—— — 
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— 1214 — the Channel, all within the 
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. SE and WNW 8 07 
At 7 . SE by 8 and 
W by N — 7 


— 299.271 8 3145 


At the Welliags, and from the 
W. end of the Migbt, NNE and 
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Without 2 E. and 

NW. — — — — 10 30 
W 

At Vi incbelſey, Nbyk & 8. by 


00 09 


2 45 


DI 30 
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921 


03 O0 
b 
0430 
5 15 


06 od 


Fern 
Before the Wellings. 


NE b 


— _ 


At Whitby NE and SW —— 
In the Sea of Wales anc 


In Wales, E by N Ad- by $.k 

At Wells, at. Weymouth, an 
t Waterford,E and W 

At Weymouth Key, E by 


At the Nef by Wieriengben, at 
Vinterton, ESE; and WNW. 
Thwart of the Ille of ebt 


Iſle of Wight, between 2 q 
ig bt and Beachy, by the thore, 
by E. and NW by W. 
Ache E. end of the wigh 
and on Wieringbea Flats, 8 

and N W. — — 


Deo mene NNE. 
At Youghall, ENE ad 


SW — —d = 
At Yarmouth, SE by E ax nd 
by W. 
In Yarmouth Road, Yarmouth 
aven, SSE _ NNW — 


In the 2 eric. Jon NE and SW 
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| 1 foregoing Table ſhews the Time of Full Sea at the ſeveral Pla- 
ces therein contained, upon the Full and Change Days of the Moon 


which for more ready Uſe is put in Alphabetical Order. 
I Example. Admit the Time of Full Sea at London; upon the Full and: 


Change Days required. | 
Lock into the Fable under the Letter (L) it is found to low at Lon. 


en North Eaſt and South Weſt; that is when it is Full Sea at London 
the Moon, will be, as tis vulgarly ſaid, upon the North Eaſt and South 
Weſt Points of the Compaſs which, as the Compaſs ſhews, is 3 Hours. 
The Uſe of this, together with the Moon's Southi 
Full Sea at any Time, at any of the ſaid Places, ſhall be ſhewn' below. 
| To find the Moon's Southing. 
To find the Southing of the Moon, Multiply the Moon's Age by 4 and 


divide the Product by 5, and the Quotient is the Time of Southing in 
Hours, and the Remainder is ſo many 12 min. of an Hour. 


Note, If the Moon's Age exceed 15, reject the ſaid rg, and take the 


Remainder, with which proceed inſtead of the Moon's Age, and it gives 
her Southing in the Morning. | ' 

Example. Suppoſe the Time of the Moon's Southing be required on the 
25th of Novem. 1735. The Moon's Age will be found to be 22 days, re- 
jecting r5, the Remainder is 7 ; which multiplied by 4, makes 28, which: 
divided by 5, give the Quotient 5 Hours 36 Minutes, which is the Time 
of the Moons Southing,. which was required, 


1 ſhall here add a Table of the Moon's Southing to every Day of her Age. 


The Uſe of the Table: 


The firſt- and ſecond Column fliews the- 
3 — 1 8102 -—— 24] Moors Age, the-third the Southing 


Example. 
| The Moon being 9 Days old, and her South. 


uired. 


ng, to find the time of 
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IJ bus having got the Moon's South 
Fu ll Sea,- as follows. » 
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Suppoſe the Moon being 9 Days old, the Time of Full- Sea in the Downs 
| Oy 


is required. 


By the foregoing Table it appears that a NNW. and SSE. Moon 


— 


makes Eull Sea, which, as the ſaid Table ſhews, is 10 Hours 30 Mi. 
nutes; to which adding the Moon's Southing at 9 Day's old, (vig. 7 
Hours 12 Minutes, ) it makes 17 Hours 42 Minutes, or 5 Hours 42 Mi- 
nutes, rejecting 12 Hours in the Morning. AE 

But to be more exact uſe the following Table and Directions. 


Mceon's Time 
If... Age. H. M. 
01 1 6]00 43 
02101 20 


03 1 $0] — 52 
04 — 19002— 22 
05 — 20 02 52 
062103 26 
07 — 2204 — 07 
08 —— 2 3104 5s 
'OO — 2405 50 
JO — 25 OO — 53 
11— 20 07 509 
1 1 — 27/00 —— 04 
{13— 28110 08 
14 — bd ub —— 


Mg —— 30:00 — 


* 
V 


45% $4”. 7 
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Having found the Time of Full Sea, upon the 

Full and Change Days, by the preceeding Table 

for that Purpoſe, enter this Table with the 

Moon's Age; againſt which in the laſt Column 

are the Hours and Minutes to be added for the 

time of Full Sea deſired. | 1 5 
Example. 

Suppoſe as before, the Moon being ꝙ Days 
old, and the Time of Full Sea in the Downs is 
required. f 

A NNW. and SSE. Moon making full Sea 
upon the Full and Change Days, which is 10 
hours 30 min. which being faynd, enter this 
Table with the Moon's Age 9 Days, azainit 
which ſtands 5 h. 30 min. Which added to rok. 
30 min. makes 16 hqurs 20 minutes, or 4 hours 
20 min. (rejecting 12 Hours) in the Morning. 


Here follows. 


A New and Exact KALENDER, 


Te Golden Number, Epact and Moveable Feaſts ; as alſo f 
the Sun's Place and Declinatiou to every Day of the Tear, 
. \- for the Firſt , Second, Third, and Leap Tears, newly cal. 
culated and made to ſerve (wit haut any ſenſible Error) 
till the Tear 1748. Likewiſe the Sun's Riſing, whereby may 
be found the Time of Setting, 
Night ; together with the 
Fixed Stars at Midnight. 


Comment. * . —— — we — 


OF 


I. 
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ings, proceed to find the Time of 


and Length of the Day and 
Southing of the TIEN} 


3. 
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— err ite nl. * — 
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| A Table of the Dominical Letters, Cycle of the Sun 
Epact, and Moveable Feaſts, for 18 Tears to come. 
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12 February 17 
323 8 
4 28 
15 13 
26 5 
( 17 February 24 
18 9 
29 March | 4 


Shrove- 
Sunday. 


Prime, 


Sunday. 


February 8 
| 28 
20 

4 
24 


February 16 
March 7 
February 20 
12 
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11 February 21 
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8 January hath XXI Days. 
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ys and ſod 1741 1745] 1742 1746 
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=thing of ftars | TT TIE — 
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at midnight. 
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TD Firſt Lear Second Yearj Thi Ye Lanp Ve 
1733 1737] 3734 1738] 1735 1739] 1736 _ 1746 
1743 1747] 1744 274 


I. pla O dec pla O dec D pla d ec ps de 
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D MIL ; 
8 D Seu 
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N. 


4 _ Lo ů — 
IA {Circumciſion 37122 oa goſer 5221 42jz21 38,21 44 
4 *j2Pun r. 8. o. 321 2723 O82 3ojſzz 53151 32122 39/21 35 
131d I 7124 ogz1 19123 4 22123 404121 24 
17D F ooj25 1ojſzi og. 56.21 11 Mt 41021 14 
1- | — 1 — 1 ⁊ñũ2u — ——— — 
4 5]E 2620 5426 12120 5725 53j20 Sofas 421 oz 
| 6| F [Epiphany 7 2820 Alz) 13129 4566 58½ 45Þ26. 43 20 51 
1 8 28 2920 3oſ28 14120 33.7 59/20 36127 44j20 39 
81A 29 30020 1829 15/20 219 oz 24128 45 20 27 
4 9jB{H in Aqua r zizo os 16]20 o8f;zz oi 119 46120 14 
IC 3219 5iſoet 17ji9 55Þr1 ozfl9 580 47j20 o 
Le 2 33j19 3802 18]19 41jz of 44101 45]I9 48 
FI 3 3419 24193: 19119 27p; oa? 30% 4gl9 34 
$13] F 19 ogjo4 2019 13Þ4- osj19 163 goll9 20 
N 5 36118 5glo5 21118 58s 0619 ozjog 5119 of 
15A 378 3906 22118 43 ois 47ſo 52118 50 
1602 7 3818 24þ7 23j18 28% ossis 3106 53018 35 
127 8 3818 osſos 24018 22b8 og|1s 16 54Þþ8 10 
180 391 51 25117 56g 1018 oolo8 55118 og 
19E 40117 g6ho 2517) gofjio 1117 44 56j17 48 
ol 1 47 11 26117) 231 1217 270 57117 31 
— — — — D— — — 
E 12 17 ozjiz2 27) ost 1217 icht 5817 24 
24A 13 4316 44113 28116 493 13116 532 58/16 57 
23 14 436 2714 29/6 314 146 3 ff 3 5916 40 
C IS 16 oglhts 3oji6 1315 15116 18 f. oc e 22 
25D $ij16 3afjts 55s 1616 oofts 01 18 | 
20 zan? 31]'5 36r7 ichs tr ois 46 
7 148 315 1818 17h 2;3b8 415 27 
BIG $5119 32114 399 18]i5 olige ogjis of 
29A 20 48114 3/20 33]4 400 15114 4% 044 45 
30 21 48114 16Þ1 344 2121 194 25121 ogfi4 3c 
s * 622 234414 Olaz 20h44 daa of 11 
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N February hath ES Days. 


| Firſt Year Second Year Third ' Year|Leap Yea 
Remarkable [1733 173701734 173861735 17391736 1740 
Days, and ſou- 1741 1741742 1746017433 174511744 17490 
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| thing of ſtar q — ſ——. OI ba. | 
| 5 at midnight. O pla dec;® pla 2 dec pla dec ? pla de 
16 —c 1 — 1 — — — — — — — 
N MD MD MID MID MD MID MD N 
% Won PU + eons Fan away rw... 
South] 37 | South | x3 | South] South 
1|DfPurif. Mary. [23 5513 3623 3513 4123 29]13 4623 05113 51 
7 2|ElLyon's Heart:|24 50%½13 16124 35/13 2½4 2113 26124 0613, 31 
| 30K 25 Ftjtz 56j25 36/13 oz 21013 o6[-5 07/3 11 
| 4 26 5112 35/26 3712 40 26 2212 45 26 97/12 50 
| 51 ULyon's 1 Neck.|27 52¼12 14j27 37/12 19]27 2412 20 x: OS!12 wy 
| 6!SſSun r 7. 1128 52/11t 53128 37 58/28 2312 og]: 08112 Og 
| SiS in Piſces. [29 55 1t zie 3811 37% 23jur 42% %% 4b 
8D *% Szürr 110% 38 161 ee 211% oghtr 26 
31 53 10 4901 3918 5501 2Y1I oOPI oder 05 


22 390 332 24/10 38 | 
93 $410 00.55 39/10 1103 25010 1603 1Oſto 22 
04 5409 494 nu 491+ 251999 54194 Igo oof. 
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GOD, x Omen 


14 CGSam r. 6. 45. os 55 o3 59/96 4009 5s 2609 10 %s 1109 16 
15 Lower of theo; 55.08 37107 4008 4207 2608 4807 11158 53 
160 E Two foremoſt og 5508 1408 403 208 2608 25108 1108 31 
— e Ms. — 

171 Bear. po 5507 5209 4107 5riÞy 26/08 03jÞg 11ſo8 os 
118} 5 10 55/07 29ſro 4107 53llo 26007 40010 1207 46 
19} i 11 5507 O6|[tt 4107 12117 26/07 17,1 Izjo7 23 
2002 hz 5506 43ʃ12 416 49/2 2606 54112 12007 
— 5 — — e FEES e e 1 
21}L] 13 5506 20113 41; o6 26113 2606 3113 1206 3 
221 DPun r. 6. 29.114 5505 57114 41 06 33 14 2606 084 1206 14 
1-5] £ | 15 5595 3415 4% 3915 2605 45% 1205 - 51 
124] St. Matthias. 116 16 5505 10 10016 415 1616 2605 22116 1205 27 
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Year Second YearſThira Year|Leap | 
17371734 17381733 173911736 1740 
1745) 1742 174611743 174711744 1748 


SAECT SUNMIOTAT 
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— — — — — - | — . — 1 — 4 
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Explanation of the Kalendar. 53 i 
ba every Page there is 11 Columns; the firſt ſhews the Day of the i 
Month, the ſecond the Day of the Week, expreſſed by the Letters A, 
B, C, Sc. the third the Southing of ſeveral Stars at Midnight, at which 
time the ſaid Starsare to be obſeryed, thereby to find the Latitude; in 
the ſame Column is given the time of Sun Riſing (and ſubtracting the 
time of Rifing from 12 Hours, gives the time of ſetting) the eight following 
Columns ſhews the Sun's Place and Declination for the Firſt, ſecond, 
Third, and Leap Year, according to their reſpeRive Titles. 2 
For the more ready knowing of Leap Year, the following Table is in- 


ſerted where it is found byInſpe&tion, as alſo follow the Firſt, Second, or 
Third Years after Leap Year, | 


Firit 1 Third | Leap- | 


Year | Year. Year | - Year 
03 1729 1730 1731 1732 
02 


1733 1734 1735 1736 
1737 1738 1739 | 1740 | 


03 | 
ol. 1741 I742 1743 1744 
0; 1745 | 1749 | 1747 | 1748 | 
04 1749 1750 1751 | 1752 a 
1753 1754 1755 1756 . 
05 17567 nne Y f | it 
* The Uſe of the Kalendar. | 14 
To find the Day of the Week, or Month, for any Time paſt or to come, 14 
by the K alendar. | : 41 


ol Firſt, find the dominical Letter for the Year, then proceed as follows. 

| ol Example 1. Suppoſe it was required to find what Day of the Month 
| o will-be the third Wedneſday in March, 1739. 

os Having found the Dominical Letter by the Directions in Page 22, or 

by the Table in Page 39, to be G, turn to the Month of March, and ac- 

oi count & for Sunday, then the Letter C is for Wedneſday, and the third 

ol Wedneſday is the 21ſt of March, which was required. 

Example 2. What Day of the Week will the ſecond of September be on 

II in the Year 1736. g 

-Y This Year being Leap Year has two Dominical Letters D and C the 

i ärſt Letter, to wit D, ſerving from the firſt of January to the end of Fe- 

'Shruary, the laſt Letter, to wit C, ſerves from thence to the Years end. 

'Y Wherefore looking againſt the ſecond of September, there ſtands G, 
which repreſents Thur/day, the day of the Week required. | 
Note, That the Gregorian or Foreign Account, begins 11 Days before 

durs, ſo that our firſt of Fanuary is their r2th, our 12th their 23d, our 

23d, their 3d of February, our 24th of February is their 7th of March, but 


in Leap Year, our24th of February is their 6th of March, becauſe then 
ebruary hath 29 Days. 20 


34 The Explanation of the Kalendar, and Uſe 
To ſind the Sun's Place and Declination hy the Kalendar. 
Example 1, Suppoſe the Sun's Place and Declination be required on 


the 10th of January, 1733. being the firſt after Leap Year. | . 
In the Month of January, in the firſt Column look the Day of the D 
Month, over againſt Which, under the firſt Vear ſtands 1.32. that is, the in 
Sun's Place is in 1 deg. 32 min. of Aguaries; in the next Column under 4 
the aid Year ſtands 19 51, under the Title South, which ſhews the Decli. 'M D. 
nation to be Fo. dg. 5: min. Southerly ; and this ſerves for the Year Ml q1 
1733 : on the laid roth of Janvary, being the firſt after Leap Year. 
Example 2. Suppoie the Sun's Place and Declination to be required on ¶ mi 


the roth of March, 1736, being Leap Year. 

In the Month of March,in the firſt Column find the Day of the Month, 
over againſt which under Leap Year ſtands r. 07. which ſhews the Sun's Mi-q 
Place to be in r deg. 07 min. of Aries; and in the next Column under. 
Leap Year ſtands 00.27, which ſhews the Declination to be 27 min. 
Northerly, which wes required. K2 

Although it is common totake the Declination as it is in the Kalender, 38 
yet if the Difference of Longitude be conſiderable from London, it is re- 
quiſite the Declination ſhould be corrected, becauſe in the Kalender it s 
calculated to the Meridian of London, for which end the Table of the Varia- His 
tion of the Sun's Declination to every 15 Degrees of Longitude from the Meri- 
dian of London, immediately following the Kalendar is added; the Uſe and Ho 
Explanation whereof foilows. 
N the firſt Column is the Daily Variation, which is found by ſub- 
tracting the Peclination of the given Day of the Month, from the De- 
clination for the Day following ; or contrarily th is from that, that is the 6 
lefler from the greater, and the Difference is the Daily Variation. In the 
head of the other Columns are Degrees of Longitude from London, either 
Eaſterly or Weſterly, and in thoſe Columns under the reſpective deg. 
of Longitude, are the Minutes of Declination, anſwerable to the daily 
Variation. As Suppoſe the daily Variation were ro min. and the Diffe- 
rence of Longitude go deg. againſt ro in the firſt Column, and under 
00 deg. at the head of the Table, ſtands 2 Minutes, which anſwers there- 
to, and are to be uſed as follows. | ES, 


The Uſe of the Table of the Variation of the Sun's Declination 


The Rule. Firſt, If the Difference of Longitude he Weſterly, and the 
Deelination increaſing, the Variation found in this Table muſt be added 
to the Declination found in the Kalender; but if the Declination be de- 
* creaſing, it maſt be ſubtracted therefrom. 

Secondly, Ifthe Difference of Longitude be Eaſterly, and the Declina- 
tion increaſing, the Variation aforeſaid muſt be ſubtracted ; but the De- 
clination decreaſing muſt be added. a 5 

Example 1. April the 19th, 1736, being at Sea, the Difference of Lon- 
gitude from the Meridian of Laadon, being go degrees Weſterly, 1 _ "+ . 

| | cli. 
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O the Table of Variation and Declination. 55 
Declination in the Kalender to be 14 deg. 56 min. North; and the 20th 
Day, the Declination is 15 deg. 14 min. therefore ſubtracting the lefler 
Declination from the greater, the Remainder is 18 min. which is the da1l 
increaſe. Then in the Table under go deg. and over againft 18 ſtands 
4 min. (which becauſe the Difference of Longitude is Weſterly, and the 
Declination increaſing) muſt be added to 14 deg. 55 min. before found, 
which makes the true Declination 15 deg. oo min. North. | 

If the Difference of Lonzitude in this Caſe had been Eaſterly, the 4 
n MW min. found in the Table muſt have been ſubtracted. 
Note. It is eaſily difcerned whether the Declination increaſe or decreaſe, 
b, by obſerving whether the Declination for the Day following be greater or 
's Wicfer ; for if it be greater, then it increaſes; but if leſs, then it decreaſes. 
r Examp 2. fanuarythe roth, 1733, being at Sea, the Difference of Lon- 
n. Neitude from London being 120 deg. Weſterly, I find the Declination in the 

Kalender to be 19 deg. 51. min. South, and the 11th Day it 18 rg des, 
„ 38 min. therefore ſubtracting the leſſer from the greater, the Difference is 
- Wiz min. which is the daily decreaſe; then in this Table under 120 deg. 
s Wand againſt 13 ſtands 4 min. which (becauſe the Difference of Longitude 
2 is Weſterly, and the Declination decreaſing) muſt be ſubtracted, which 
i- makes the true Declination 19 deg. 47 min. South. If the Difference of 
1d Longitude had been Eaſterly, the 4 min. muſt have been added. 


b- The Uſe of the Sun's Declination to find the Latitude. 


ne The Declination of the Sun is moſt uſeful} at Sea, with the Comple. 
he ment of the Sun's Meridian Altitude (commonly called the Zenith Diffante) 
er taken with a Quadrant or Croſs Staff, to find the Latitude of the Place, 
3+ for which take the following Rules. 
Rule 1. If the Sun comes to the Meridian in the South, and the Decli- 
nation be North, then the Declination added to the Complement of the 
Meridian Altitude is the Latitude North. | 

Example. Suppoſe being atSea, the roth of April, 1736, the Declination 
ound by the Table is 12 deg. o- min. North, the Sun comes to the Meri- 
lian in the South; the Complement of the Meridian Altitude by Obſer- 
ation is 23 deg. 10 min. What is the Latitude? „ , 

Complement of the Meridian Altitude is 23 10 South. 

he Declination of the Sun iSg———— 12 02 North 


ro The Latitude of the Place is — 35 12 North. 

Rule 2. If the Sun comes to the Meridian in the North and hath North 
Declination, then ſubtract the Complement of the Meridian Altitude 
from the Declination, the Remainder is the Latitude North. But if the 
omplement of the Altitude exceed the Declination, ſubtract the Decli- 
ation therefrom, and the Remainder is the- Latitude South. | | 
Example 1. Suppoſe being at Sea May 20th, 1736, the Declination of 
22 des. 09 min. North, the Sun comes to the Meridian in the North, and 
y obſerving with a Quadrant the Sun's Zenith Diſtance is 18d. 42 m. 
hat is the Latitude of the Place? 5 Deeli- 


na- 
De- 


on- 
the 
cli- 


3s The Uſe of the Table of Star's Declination. 


Sun's Declination is —— -— -— 22* oo North 
Sun's Zenith Diſtance — — —— I 42 North 
The Latitude is — — — 3 18 North 


Example 2. Suppoſe being at Sea, June 10th, 1737, the Sun's Decli. 
nation by the Table is 23 deg, 29 min. North. the Complement of the 
Meridian Altitude, by Obſer vation is 33 deg. 10 min. the Sun comes to 
the Meridian in the North ? 1 tad 

Sun's Complement Meridian Altitudeis —— 33% 10' North 
Sun's Declination - 23 29 North 
The Latitude is. 9 41 South 

Rule 3. If the Sun comes to the Meridian in the North, and have South 
Declination, the Declination added to the Complement of the Altitude, 
is the Latitude South. 

Example. Suppoſe being at Sea, January the 29th, 1736: the Sun comes 
to the Meridian in the North, the Complement of the Meridian Altitude, 
is 22 deg: 10 min. What is the Latitude? | 

Complement Sun's Meridian Altitude is 22 10. North 
Sun's Declination by the Table ——— 14 49 South 
The Latitude is —— —— 36 508 South 

Rule 4. If the Sun comes to Meridian in the South, and have South 
Declination, fubtract the Complement of the Meridian Altitude, from the 
Declination, the Remainder is the Latitude South. But if the Comple. 
ment of the Meridian Altitude exceed the Declination ſubtract the Decii. 
nation therefrom, the Rema inder is the Latitude North. 

Example 1. Suppoſe being at Sea, Fanuary 1ſt, 1736, the Sun comin? 
to the Meridian in the South. The Complement of the Altitude is 10 des, 
36 min. What is the Latitude? 8 R | 

Sun's Declination — 21 44 South. 
_Complement Meridian Altitude 10 36 South. 
Latitude of the Piace — i 0 yo 

Example 2. Suppoſe being at Sea, February 18th, 1734, the Sun 
coming to the Meridian in the South, the Complement of the Meridian 
Altitude is 25 deg. 20 min. What is the Latitude? 


— — —U⸗œä4ä3 — 


© / 
Complement Sun's Meridian Altitude is 25 20 South 
Sun's Declination — 07 35 South 
Latitude -- I7 49 North 


Rule 5. If the Sun be in the Zenith (that is right over head) if it 
have either North or South Declination, the Declination is the Lati 
tude either North or . f | 

Rule 6. If the Sun have no Declination, the Complement of the Meri 
dian Altitude is the Latitude which is North or South, according as the 


— 


Ship is to the Northward or Southward of the Equinoctial. 
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| May | F 


ht O Right Right 
Aſcen on de on 


anuar.| Febru. March. | 2 
© ©Right [© Rigt | © Right|© 
Aſcenſion Aſcenſion | Aſe Aſcenſion 
19 3621 
19 4oſ2r 
19 4421 
19 4921 
9831 9244 
22 03123 47 
22 07123 51 
22 11123 54 
= 18 23 38 
OO 02 
22 2200 ©&6 
22 26]00 og 
22 3oloo 13 
22 54jo00 16 
42 37 OO 20 


22 41 0 24 
3122 45100 27 
22 4900 31 
22 58 OO 38 
22 8000 38 

23 00 — 5 
23 84/00 45 
23 o71J00 49 
23 11100 
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AT, able of the Sun's Right Aſcenſiun. 
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Table ſhewing the Right Aſcenfion, Declination, and 
Magnitude of the Principal Fixed Stars. 
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- Names of the Stars. Aſcenſi. nation. 


= 
09 Right | Decli- 
5. 


7⁰ ar — —L: oo 32137 
Girdle of Andromeda — 2 ſoo 5033 
Bright Star of Aries - — — 1 52022 


— — — 


Meduſa's 2 * 
Right fide of Perſeus 
Aldebaran, or Bull's Eye 
Capella, or the Goat ———— 
Bright Foot of Orion — 
Middle Star in Oripn's Belt — — 


2 

2 

2 

2 

2 

I 15 

1 04 554 

105 Ol 

3 [05 20001 
1108's Rizht Shoulder | — | 7 5 3 7 
Auriga s Right Sboulder— — 2 5 44144 
Bright Foot of Gemini —— | 2 |o6 19116 

I 

2 

2 

2 

I 

1 

2 

2 

1 

2 

2 

1 

2 

2 

1 

2 

2 

2 

2 


Syrias, or the Great Dog —— 
Caſtor, or Northermoſi Twin —— —— 
Procyon, or the Little Dog —— —— 
Pollux, or Southermoſt Twin 
Hydra's Heart 
Lyon's Heart, or Regulus — 
We Lower of the Pointers —— —— 
De Upper of the Pointers 
Lyons Tail ce 
Upper of Two laſt in the Square of the 8 
Great Bea — —L!1v 
Laſt but two in the Great Bears Tail 
Virgins Spike — 
Laft but one in the Great Bear's Tail 
Laſt in the Great Bear's Tail —— — 


— 


— — 


ö 
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Ardlurus — —— 
Fauth Ballauce x- 
6 Foremoſt Guard — — — — | 
Brighteſt of the Crown 1 
Brighteft of the Serpent's Neck * 

| ö 2 


6⁰ A Table of the Fixed Stars. 


Antares, the Storpion's Heart —— 1 | 16 12 J 25 8 
Head of Hercules - — — | 3 17 02 | 14. 43 N 
hincus, or $ t Head. — * . ̃ ⅛—w I 
yra, or the — —ñ 1 18 27 | 38 33 N 

- Swan's Bill — — 13 ro 17 | 27 29 N 
Vulture, or Eagle's Heart — | | 109 34 | O08 10 N 
Swan, Tail. ———] | 20 30 | 44 19 N 
Mouth of Pegaſus — — 321 27 | 0 39 N 
Fomelhaut ——— — 1 22 4 31 03 8 
Marc bab, or Pegaſus Ning 222 48 | 13 44 N 
Scheat, or Pegaſus Leg —_—_ | 22 50 J 26 36 N 
Cephus's Ane neee 
Andromeda Head — ] 3 $3 | 27 35 N 
End of Pegaſus Wing 2 | 235 537 13 39 N 


The Explanation and Uſeof the T AB LE of the Sun's Right Aſcenſion 
and of the Table of the Star's Right Aſcenſion and Declination. 
N the Table of the Sun's Right Aſcenſion, the firſt Page contains the 
1 firſt ſix Months of the Year ; the next Page the other fix Months, 
At the Head of the Table are the Months; in the firſt Column towards the 
Left-hand are the Days of the Month, and in the oppoſite Column is the 
Right Aſcenſion in Hours and Minutes. | 

In the Table of the Fixed Stars, there are four Columns; in the firf 
towards the Left hand, are the Names of the Stars ; in the fecond, the 
Star's Magnitude ; in the Third, the Right Aſcenſion in Hours and Mi. 
— * in the Fourth, their Declination in Degrees and Minutes, North 
or South. NETS ; 

Firſt, to find the time of the Stars coming upon the Meridian. 

The Rule. Look the Right Aſcenſion of the Sun and Star, and ſubtraQ 
the Right Aſcenſion of the Sun from the Right Aſcenſion of the Star, but 
if the Star's Right Aſcenſion be leſs than the Sun's, add thereto 24 hours, 
and then ſubtract; the Remainder after ſubtraction, is the time of the 
Stars coming upon the Meridian from Noon: Bat if the Remainder ex- 
ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Reminder 
is the Time from Midnight. | 

Example 1. Suppoſe the time that Fome/baut comes upon the Meridian 
on the roth of October is required. | 

I find in the Table that Star's Right Aſcenſion to be 22 Hours 4r min. 
and the Sun's to be 13 deg. 42 min. which ſubtracted from the Star's 


Right Aſcenſion, leave 8 Hours 59 min. the Time of the Star's coming 


upon the Meridian, Afternoon. 


Example 2. Suppoſe the Time that the Bull's Eye comes upon the Me- 


ridian on the 15th of October were required. 


I find the Star's Right Aſcenſion to be 4 Hours 18m. the Sun's x 4 hours 


min. Now becauſe the Sun's Right Aſcenſion. is more than the Stars, * 
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The Uſe of the Table. "2 
o the Star's Right Aſcenſion 24 hours, which makes 28 hours 18 min. 
rom which ſubtracting the Sun's Right Aſcenſion 14 hours 1 min. there 
mains 14 hours 17 min. from which ſubtracting 12 hours, there remains 
| hours 17 — which is the time of the Star's Southing after Midnight 
was required. | / 

. The Time being given, to find what Star will come to the 
eridian about the ſame time. | 

The Rule. To the Sun's Right Aſcenſion add the time from Noon, at 
vhich the Star's coming to the Meridian is deſired ; the Sum is the Right 
(ſcenfion of the Star that will come to the Meridian at that time; with 
which enter the Table of the Star's Right Aſcenfion and Declination, 
vhere look what Stars Right Aſcenfion agrees with the Right Aſcenſion 
efore found, or neareſt thereto, and that is the Star ſought for. 

Example. Suppoſe March 27th, I defire to know what Star will come 
pon the Meridian about 8 at Night. 
The Sun's Right Aſcenſion is 1 hour 4 Minutes: the time from Noon 
$ hours, which is added to the Sun's Right Aſcenſion, makes 9 hours, 4 
ninutes : the neareſt in the Table is Hydre's Heart, whoſe Right Aſcenſion 
$ 0 hours 14 minutes, and therefore Souths at 8 hours 8 minutes, and ſe 
n others. 
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Direfions for Obſervations of the Stars, to find the Latitude of the Place. 


firk 

the | 

Mi. Having before ſhewn how to find the Time of a Star's coming to the Me- 
"th Widian, I ſhall now ſhew by the Star's Altitude, how to find the Latitude. 


Note, In North Latitude, thoſe Star's whoſe North Declination exceed 
e Complement of the Latitude may be obſeryed under the Pole. And 
he ſame may be performed by the ſouthern Stars in South Latitude. 


Directions for finding the Latitude, by the Meridional Altitude of the 


urs, 
the - Hd Stars. | 
ex- MW Rule r. If the Star comes to the Meridian in the South, and hath North 


beclination, the Complement of the Altitude (by Obſervation) added to 
de Declination of the Star, found in the Table of the Star's Right Aſcen- 
on and Declination gives the Latitude North. | | 
Example. On the 10th of Fauuary, being at Sea, I find by the forego- 
oing Directions, that the Lyor's Heart comes to the Meridian in the South 
t1 hour, 37 min. after Midnight, the Meridian Altitude by Obſeryation 
vas 03 Degrees; which ſubtracted from go Degrees, there remains 27 
ezrees the Complement of the Altitude; to which adding 13 Degrees 
7 minutes the Declination of the Star North, gives 40 Degrees 16 Mi- 
Le of the Place North, which was required. 

Rule 2. If a Star comes to the Meridian in the South, and have South De- 
lation, ſubtract the Declination from the Complement of the Altitude, 
nd the Remainder is the Latitude North. But if the Declination _ 
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62 - Obſervation by the Stars. 
the Complement of the Altitude, ſubtract the Complement of the Al. 
- tude therefrom, and the Remainder is the Latitude South. _ 
Example 1. Suppoſe on the roth of July, being at Sea, the Star Fim 
baut coming to the Meridian in the South, at 2 hours 41 m. after Midnigh 
the Merid. Alt.35 deg. 50 min. the Compl. whereof is 54 deg. 10 min, th 
Stars Declination is 31 deg. 03 min. South, which ſubtracted from 
, Compl. of Alt. leaves 23 deg. 07 min. which is the Latitude North. 
Example 2. Suppoſe on the 20th of June, being at Sea, the Scorpin 
Heart comes to the Meridian in the South at g hours 33 min. at Night, th 
, Complement of the Altitude is 5 deg. 27 min. the, Declination 25 degreq 
46 minutes South; from which ſubtracting the Complement. of the Al 
tude there remains 20 deg. 19 min. which is the Latitude S. 
Rule 3. If a Star comes to the Meridian in the North above the Pol; 
and have North Declination, ſubtracting the Declination from the Cop 
plement of the Altitude, the Remainder is the Latitude South. But ifth 
Declination exceeds the Complement of the Altitude, ſubtract the Con 
plement of the Altitude therefrom, the Remainder is the Latitude North 
Example 1. On the 12 of June, the brighteſt in the Harp comes to th 
Meridian in the North at 26 minutes after Midnight, the Complement « 
the Altitude is 79 Degrees, from which ſubtracting the Declination, whit 
is 38 deg. 33 min. North, there remains 40 Degrees 27 Minutes, whic 
is the Latitude South. | | 
Example 2. On the r1th of September Andromeda's Head comes to tix 
Meridian in the N. at 8 minutes after Midnight, the Complement oft 
Altitude is 7 deg. 10 min. which ſubtracted from the Declination 27 de; 
35 min. gives 20 deg. 25 min. which is the Latitude North. 
Rule 4. If a Star comes to the Meridian in the North, and have Sou 


Declination, the Complement of the Altitude added to the Declinati 
gives the Latitude South. 2 | 


Example. On the 12th of Decemb. Syrius (or the great Dog's Mouth) cone 
to the Meridian in the North at 26 minutes after Midnight, the Com 
ment of the Altitude is 30 degrees, to which adding 16 deg. 20 min. tt 
Declination South, gives 46 deg. 20 min. the Latitude South. 

Rule 5. If a Star comes to the Meridian under the Pole, then add ti 
Complement of the Declination to the Meridian Altitude, and the Sum! 
the Latitude either North or South, according to the Star's Decligation 

Example. On the 10th of March, the Pole Star comes to the Merida 

under the Pole at 30 min. after Midnight, the Meridian Altitude 44 dM 
30 min. the Complement of the Declination 2 deg. og min. which ade 
together.gives 46 deg. 39 min. which is the Latitude North. 

Rule 6. If the Star be in the Zenith, the Declination is the Latitude: 
ther North or South according to the Declination of the Star. 

Rule 7. If the Star have no Declination, the Complement of the Mer 
Qian Altitude is the Latitude of the Place either North or South accordil 
as the Star is either to the Northward or Southward. | 
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The Deſcription and Uſe of the Sea Quadrant. 
HIS Inſtrument conſiſts of three Vanes and two Arches, the Horizon 
Vane,which in obſerving, reſpects the Horizon as at A. The Shadow 
ane, ſo called becauſe of its giving the Shadow upon the Horizon Vane in 
me of Obſer vation as at B. Laſtly, the Sight Vane, which in time of 
dbſeryation, is placed at the Eye, through which the Shadow and 
orizon are ſeen, as at C. The leſſer of the Arches marked with 4 e, is 
alled the Sixty Arch, becauſe it contains do (or more commonly of late) 
5 degrees. In time of Obſervation, the Shadow Vane is placed upon 
iis Arch always to an even Degree, it is numbered from the upper end at 
| downward to d, with 5, 10, 15, 20, Sc. The bigger Arch marked 
ithg F, is called the Thirty Arch, becauſe it contains 30 (or rather 2 5) 

2zrees, it is divided into degrees and minutes. 


* 
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The Uſe of this Inſtruement is to take the Sun's Meridian Altitude, 
hich is done in the manner following. | | | 

Put the Horizon Vaneupon the End of the Quadrant at A, the ſhadow 
ane upon the ſixty (or leſſer Arch) to a Number of Degrees leſs than the 
dmplement of the Altitude by 15 or 20d. and the Sight Vane upon the 
Thirty Arch. The Vanes being thus fixed upon the Quadrant, your back 
king turned towards the Sun, and the Sight Vane | ng to the Eye, 
ok thro” the ſaid Sight Vane, and cauſe the ſhadow of the upper edge of 
hadow Vane to fall upon the upper part of the Slit in the Horizon Vane, 
mere uſually (for Perſpicuity ſake) there is drawn. a black Line; and if 
t the fame time the Horizon appear thro” the ſaid flit in the Horizon 
ane, that is the Suz's preſent Altitude: but if the Sea N inſtead of the 
orizon, then ſlide the Sight Vane lower towards F; if the Sky appear in- 
ead of the Horizon, then ſlide the Sight Vane a little higher, until the 


lorizon appear through the Horizon Vane. But to obtain the en 
tle. 
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6 4 The Uſe of the Quadrant, Foreſtaff, and Noctumal. 
Altitude, which is the greateſt Altitude the Sun will have that Day, ay 


thus done, add the Degrees upon the ſixty Arch to the Degrees and M. 


i 


Vane be removed add * 
be convenient, till the Sun be at the higheſt, which is the Meridian Alt. 


is the thing uſed to find the Latitude, continue obſerving, and as the Sy 
riſes the Sea will appear through the Horizon Vane ; then muſt the $gy 
© randy And thus continue obſerving, as often as nn 


tude. When the Sun begins to fall, the Sky will appear inſtead of th 
Horizon, and then it's time to give over obſerving for that Day. Having 


nutes upon the Thirty Arch, and the Sum is the Complement of the My 
ridian Altitude ; the Uſe of which for finding the Latitude, is fufficienth 


ſhewed in the preceding Rules. \ | FE, 


De Deſcription and Uſe of the Croſs-ſtaff, or Fore-ſtaff. 
THIð Inſtrument conſiſts of a Staff and four Croſſes, the firſt and ſhort 
eſt is called the Ten Croſs, and it belongs to that Side of the Su 
which is numbred from about 3 Degrees to 10 Degrees. Sometimes t! 
Thirty Croſs, and the reſt of the Croſſes are ſo made, as that the Breadt 
thereof, ſerves inſtead of this Ten Croſs. 
The ſecond Croſs is called the Thirty Croſs, and belongs to that ſid 
of the Staff which is numbred from about 10 deg. to go. 
The third Croſs is called the Sixty Croſs, and belongs to that ſide d 
the Staff which is numbred from about 20 to 60 Degrees. 
The fourth and laſt Croſs is called the ninety Croſs, and belongs tt 
that Side of the Staff which is numbred from about 30 to go deg. 
This Staff is likewiſe numbred with the Complement to 9 Deg 
(vig. ) at 10 ſtands 80, at 20 ſtands 50, at 30 ftands Go, and ſo the reſt. 
The Uſe of this Inſtrument is to take the Meridian Altitude of the 5 
er Stars, which is done as foNoweth | Fi 
| 


and 
| Ju 
ſighe 


bay; and accordingly uſe the Croſs moſt ſuitable, (vis.) if the Meridian 
Altitude be judged to be under 14 deg. uſe the tenth Croſs; if between 
10 and 30, the Thirty Croſs : if between 30 and 6o, the Sixty Croſs ; 


ma 
Ti if between Go and go, the Ninety Croſs, which is ſeldom uſed. 
th Having put on the Croſs; place the flat end of the Staff in A, to the out- 
Vin NG te of the Eye, as near as may be, without hindring the Sight: Thus the 
M race being towards the Sun or Star, hold the Croſs upright; then look at 
he upper end of the Croſs at C for the Sun and Star, and at the lower 


-move the Croſs a little farther from, the Eye; but if the Sky appear in- 
dead of the Horizon, remove the Croſs a little nearer to the Eye, until 
the Sun or Star appear at the upper End, and the Horizon at the lower 
End ; which when they do, then upon the Side of the Staff belonging to 
the Croſs uſed in Obſeryation, will be found the Deg. and Min. of Alt i- 
tude of the Sun or Star. But the greateſt Altitnde being that which is 
required, Obſer vation muſt be continued as frequently as Judgment ſhall 
direct, until the Sun or Star be at the higheſt; and as the Sun or Star 
riſes, the Sky will appear inſtead of the Horizon; but when the Sun or 
Star is paſt the Meridian, and begins to fall, the Sea will appear inſtead 
of the Horizon, and then is the Obſeryation finiſhed ; and upon the ſide 
of the Staff proper to the Croſs uſed, are found Deg. and Min. of the 
gun's Meridian Altitude; which ſubtracted from go deg. gives the Com- 


plement of the Altitude; or it may be taken off the Staff at once (the 


Staff being numbred with the Complement as is ſhewed before) with 
which to proceed in finding the Latitude of the Place, obſerve the Rules 


and Directions aforegoing. 


The Deſcription and Uſe of the Nocturnal 


JT conſiſts of three Parts, The firſt and unmoyeable Part, on which 
is the Handle, by which to hold it in time of Obſervation ; upon the 
foreſide of which, in the outermoſt Circle are the Days of the Month, 
and upon the innermoſt are ſet off the 24 Hours, and upon the Back fide 
are the 32 Points of the Compaſs. 

Thereare two Sorts of No#urnals,the one made for the Great Bear, the 
other for the Little Bear. Thoſe that are made for the Great Bear have 
February at the Top, but thoſe that are made for the Little Bear have April, 
but now they are commonly made for both Bear, haying two Indexes. 

The ſecond, or middle Part contains two Circles, and the aforeſaid 


Indexes, one marked G. for the gr Mars and the other marked L, * 
e t 


The Deſcription of the Nocturnal. 65 
Firſt Conſider how great the Sun's Meridian Altitude will be chat 


End at B for the Horizon, and if the Sea appears inſtead of the Horizon, 


| | | | : 
* % 5 | 
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The Deſcription of the Nocturnal. 

The little Bear. The outermoſt Circle is divided into 29 Days ang 
half, being the Moon's Age ; the innermoſt into 24 Hours: The Inde 
belonging to the Bear you intend to obſer ve by, is to ſet to the Day of the 
Month at pleaſure. : De | 

The third and uppermoſt Part is a long Index ; the Edge of which 
(that reſpects the Center) muſt be turned to the Guards or Pointers in 
time of Obſeryation. | ; , 

To find the Hour of the Night, and upon what Point of the Comp 


the Guards are. - 
The Figure of the Nocturnal. 


The Uſe of the Nocturnal. | 6 
To do this, Firſt, ſet the Index of the middle Part to the Day of the 
Month, then hold the Inſtrument upright, which may be diſcerted by 
he Tip of the Top of the Nocturnal, then look through the Hole in the 
middle of the Nocturnal for the North Star; which having found, turn the 
Edge of the long Index to the Guards or Pointers, according as you ob- 
erye by the Little or Great Bear, then ſhall the Edge of the Index (upon 
the innermoſt Circle of the little Part) give the Hour of the Night. . 

Alſo in No#urnals made for both Bears, you have on the Back ſide twa 
Circles marked at the Bottom, the outermoſt with L, and the innermoſt 
with G ; and numbrgd round with Degrees and Minutes, for finding how 
much the Pole Star is above or below the true Pole; to find which, having 
Hitted the Nocturnal, as before directed, obſerve what Figures on the back- 
fide fall under the Edge of the long Index, in the Circle belonging to the 
Bear, by which you obſerve, and that is the Deg. and Min. that the Star 
is above or under the Pole, as isdiſtinguiſhed by the Words Abo & Und. 

Example. J obſerveby the Great Bear, Sept. G. Iſet the Index marked G 
to Sept. G, and looking thro' the Hole to the Pole, Iturn the long Index 
till it lie juſt over the two Pointers, as you ſee in the Figure of the No#ur- 
nal, and find on the innermoſt Circle of the middle Part of the No#urnal, 
that is 2 a Clock in the Morning; and on the Back fide in the Circle 
marked G, I find the Pole Star is 2 deg. 26 min. above the Pole, Sc. Tis 
found alſo by the following Table. 

To find the Mion's Southing, and Time of Full Sea by the Nocturnal. 
TO do this, It is but looking upon the middle Piece of the No#urnal, + 

and in the outermoſt Circle find the Moon's Age; and oppoſite ta 
it in the innermoſt Circle of the ſame Piece ſtands the Southing. | 

Ex. Suppoſe the Moon 25 days old and the time of her Southing requir'd. 

Look for 25 the Moons Age in the outermoſt Circle, oppofite to which 
in the innermoſt Circle ſtands 8, which is the Moon's Southing at 25 days 
old required. 

Note, That always between the Change and the Full, the Moon comes 
to South in the Afternoon, but after the Full in the Morning. 

Thus having found the Moon's Southing, add thereto the time of Flow- 
ing upon the Full and Change-Days at any place, andthat gives the time 
of full Sea when required. But this hath been ſufficiently ſhewed in a- 
nother Place, therefore needs no Example. 

The Uſe of the following Table of the Declination of the North Star. 
HE Uſe of the Table is this: Having taken the Alt. of the Pole Star, 
then obſerve with the No#urna! uponwhat Point of the Compaſs the 
Guards are ; oppoſite to which in this Table ſtands the Declination (ſo 
called) which if the Star be below the Pole, is to be added to the Alt. 
but if the Star be above the Pole, to be ſubtracted therefrom to find the 
Latitude of the Place. 3 

But the more exact way to ſind the Latitude, is by thoſe other Directions 

for the Stars before given 12 Fer; 
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AL able of Latitude and Longitilde. 


49 


n 


be expreſſed. 


d 


Note, When the Latitude and Longitude of an Iſland is given, th 
middle of the Iſland is meant, except ſome particular *Part of ii 


|, Table of the Latitude and Longitude of the Principal Har“ 
bours, Headlands and Iſlands in the Worl x 
the Lateſt and beſt Obſervations : accounting. the Longitude} - 
| from the Meridian of the LIZARD. | 


; Corrected by 
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4 Latitude] Longit. Latitude | Long t. 
Places Naraes. | North | Eor WI Places Names. North |E or W. 
The Coaſt of Eng. D M D. M. | DA M. 1D. BM. 
land. | 
- cms | = | | [ 8 
Erwick — |55 52 [03 35 E North Part of 10 15-8 
Newcaſtle — 4 5 8 03 44 E Lewis Iſland p 4 ty 0 
Lockton 4 33 3 4E St. Kilday 58 027104 N 
par —— — 3 35 po 44E Parra Head 58 238-0 og 
Yarmouth 52 45. [06 54E Northern Iſles of 2 | * 5 
LONDON — |! 32 Ps 4 5 Orkney -—---. 1 1 FP. 447 
North Foreland — PI 28 106 2?4EShetland S. point $250 8 
geach . ——— Þ? "45 105 39 E Buchaneſs 3 by + E * 7405 
Dunnoſe I. Wight [32 38 203. 51 Ea berdeen 5⁷ 24 5 8 
Portland — 50 395102 26 E Dundee 56 30 b. 286 
Start Point [% 09 of | 29 EEdenburg — 55 57 52 18 
3, 33,10 00 The Coaft of Ireland 
Lands-End o ©6 2 (00 ogW on | 
t. Mary Scilly — [io 57 8.0 9 Wie n „ 
Hartland Paint — |j1 o6 od 39 Waterford 5 l 3 * — — 3 
Landy Hland B 2 = 354 ; * 
3riſtol — Some BUS: "BS. 00 I E Cape Clear 4 19 = 35 16.0 
. David's Head — 51 55 OO o8WEimrick | - 22 Q 24 340 
zarſey Iſle ———|52 46 oO 16 EGCalwa r bh 105 is ans 
ly head 53 23 be 38 Exline-head — 53 2 f or | 
v 0 5 2 | K a hes 
White-haven 4 25 ol 59 8 ry LE St 1 s 4 2 25 
arliſle 54 45 82 49 E| _— — ils dm 
r N The Coaſt of Holland and Flanders. 
The Coaſt of Scotland. 7 1 
SW 0 Helighland 54 28N[13 49 E 
[laſcow - —— 55 5; NO og E 
part of Sky Iſle 57 50 NPO o 
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Places Names. 
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Eee — 63 
Emden . 
The Fly —— 53 
The Texel —— 53 
Amſterdam 52 
Rotterdam 51 
The Brill 51 


— — 
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3 =———__—_—_—_— 
alice 8 


The Coaſt of France and Portugal. Cape Spartavento 38 00 


Latitude] Longit. Latizu ge 
North. | Weſt P laces RIG 


. | | 
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| North. 


Woe Ps 
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41 [15 38 Cap Paul — * 58 
5 203 14 Martin 39 oo 
182110 8 celonr 

10 f 10 13 Marſeilles 
21 Flo 05 Toulon — 43 06 


55 2 09 3582 (zenoa — 44 25 


68 Leghorn — 43 18 
+ & — * & Rome 41 51 
57 4 1 4 | [Naple; — — 41 05 


1 8 | Cape Collone —— 39 10 
Dicp — [a9 56 Pf 08 (Gallipoli -————'4o 38 

| ape de Hague — 49 03 08 pe St. Mary — 29 56 
askets 49 22 42 Ca — 43 31 
nernſey = 49 02 34 {Venice — 

Morlaix 45 24 Lepanto 38 207 

Uſhant — — — 48 o 


Breſt — 48 
Penmark k +7 
Bell Iſle — —— 47 


Cape Matapan — 36 358 
Cape St, Angelo —36 41 * 
5399 Athens ——1j38 oot}: 
04 7|Cape Martelo 8. 


i 21 

Nantz — 25 P. of Negropont — A. 

land Diep —— 46 TH ape Monte Sancto 2 &5 ®? 

Iſland Ree 46 44 Gallipoli 30 
ochel 46 oo Co — —— E 07 
Bourdeaux——— 44 30 Pmyrna—— 38 30 
Bilboa —8 14 Epheſus 37 54 
Cape Ortegal ——'44 26W Antiocheta 6 40 
Cape Finifter — $3 46WiScandaroon 36 00 
Porta Port 41 06W'Tripoli 40 
Burlings — 62 oi WAlexandria O7 
Rock of Lisbon — 38 O 15 
ape St, Vincent — 37 18 43 
adi——— 436 46 5 55 
Cape Trefalgar -— \36 _16Wic 05 
—The Coaſt on the Main Continent 00 
within the Straits. 36 40 
Gibralter 6 II NPO 29 ape de tres forcas [35 34 

— —— [37_ 03 Nez _ 12 E | 
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Latitude Longit N . Latitude | 
Places Names. North Egr W. Places Names. Nor 85 
a 225 | | 
| D. M. DD. M. D. M 


etuan — 35 28Noo 38 W Cape de Verde 1 32 

eta —= ——135 55Neo 33WſRiver Gambia — [13 16 { 
angier 35 55No1 ooWherralion ...- jos 36 
"Iſlands within che Straits. Monſcrado 06 os 


ſhoran ——- 6 10 [oz yr Yi ape Palmos —— jog 03 


Formentaria — 8 44 57 04. Joe Jaques — 54 n , ; 
vica . - 139 C5 5 04 a 5 | 
{inorca Ae 48 lo; 54 PCabe Three Points [04 13 C 


Port Maon Minorc River Volto — |-5 495 
3 River F or moſa — o 09 E 
vardinia South End 39 12 13 48 Cape F ormoſa C4 45 C 


Corſica North End 42. 37 14 59 New Callahar —— 24 12 


, 7 id Callabar—— ſoz 18 
1 xp | 43 34 4 52 [River Camerones - 24 02 
1 Captia— — [4 o6 [14 54 nee do A 
; |Lilboz —— [32 44 [15 19 [TOES = nn 
4 Meſſina - 38 22 Cr 39} [LOpas — — Os - 8 
# Maritimo =—— [38 1231) og® River Congo —— 55 458 
4 Cape Paſſero 36 487121 188 Augola —— - 98 51 2 
Malta — 6 15 C00 4905 [Cape Negro —- [16 08 
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"MC hefalonia 38 - 15 81235 04 FLO. 28 568 
9 2 —|z7 47 *|26 24 [p< BonaEſperancclzq 25 6 
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4 io — 568 20 29 og Flores __. 39 400 
11 C. St. 727 Weſt g 1 28 Fyal — — 38 52 3 
9 End of Gang 27 $0 #1 [Pico —_— 32 
51 Solomon Ea 5 35 2 St. George 38 56 K 
12 End of Candy 3 31 65 [Tercera 38 53 8119 
54 Abodes * 40 133 14 Pt. Michael — 38 00 8. 
4 et End of Cyprusz; 21 36 49 Pt. Maries — [27 oo | 
og Ed End of Cyprus 35 - 166 - AE. BY Uh The Canary Iflands. 
3! The Coaſt of Barbary and Guinea. Ferro _— 
14 Cape Spartel ——;5 46 05 41 [Palma -——|8 50 
14 Wille -—— —|;3 43 Zo: 16 SEomera 23 O0 2 
re Cantin — zz 168 04 6 fTeneriff 8 202]: 
19 Cape de Geer — zo o4 og 56 8 Madera Weſt-end zz 17 7 
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pe Olerado ——z3 4110 36. Canaria 7 3685 
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Snegall 1 5 16 10 26 Lancerota 28 32 by 
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Latitude] Longit. j ;, 17 
Places en N. or S. E. or W. Fires Names. N er 8. E 
Cape de Verde | Fm 
e ID. M 
St. Antonio ﬀ——— ) 10 30 34 ü po | 
St. Vincent —— 16 3 3 
St. Lucia 16 3 85 bo 7 1. 1 
| 7. | 2 ———  .... 
St. Nicholas — |:6 40 3z9 36 5 Bengal - | 
Prava — —— 4 35 2429 52F'c Ne ** 
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Jago , 205]25 24 fl Siam Entrance — [13 * 1 
ile of May — 5 16&]27 26 f. Cambodia Ent 3 
Ille Sal — ———j:6 45 27 16 Cochin W IE, 7 
Bonaviſta 16 05. [27 og e 18 25 A109 
- —_— OOO 3. 
Southern Iſlands, Amoy or Quemoy [24 35 
St, Mat:hews Ol 49S 51 19K Lampo 8 30 10 
{Aſcenſion 58 109 fo; 21 W Nanquin — — 2 32 125 
St. Helena —— 16 065 26 Iſlands in the Eaſt- Indies. 
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Baflos ——— 04 oo [55 oa Hs. Brandon 16 38 Þ69 
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"AT, i Ta 2 and D 


| To 


„ Latitude] Longit. | Exrinde Lon 
DP. M. D. N. o. M. ID. M 
cue 19 20 N Bahama Ifland — Er o⁴ů² 3 4 
era Cruz —\19 15 N Abacco 8. point —}25 x 72 06 
ondide 18 20 N98 Harbour I ——5 40 [it 21 
de Florida ———[24 48 N76 41W|Androſs N. Point -|5 15 ]'3 46 
The Caribbee Wands, * — oy n 

"Tinidada 10 o i54 51 athera 8. point — 30 70 4 
Tobago It 10 54 * t Illand 24 25 5 00 

ranado 12 o7 5 16 Watling Iſland— o7 (59 36 
Barbadoes - 13 10 52 49 [Racy 3 45199 "yg 

Jv. Vincent 13 12 54 08 8 Ia 5 25 0470 By 
t. Lucia — 13 52 '54 2 a 23 035068 465 
Martinico - 14 48 53 11 Point 5 0 
denies | 55 53 63 nk hs pls 
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Vi ins — — fs 23 37 08 Plate wrack a 20 OZ 62 56 
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Porto Rico St. Johnsſis 33 59 o6 | ryland, Penſylvania, New-Eugl 
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of Cuba—ſzo 20 68 51 [Chae To "4 
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Ice. St. Antonia z1 5o 81 18 Cape Hen 37 oo 8169 163 
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A Table of Latitude and Longituge 75 
| 8 85 W dg. R | | 
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Longit. 
Weſt 


FL 
| Latitude Longit. Latitude 
places Names. | North 4 Walt Places Names. | North 


a. aw 


—— ot —1 — —— 


b. M.| D. M. gon. M. 


——i58 
— —— — — — 


| 


The Coaſt of Iceland, Greenland, Nova| 
Zembla, and the Northern I1Les. 
43 45 58 11 


| pe S: , SOT IA 
I —— —— 
pe Britain * — 53 * Sound mrs — m 22 9 29 | 
47 O5 2/64 36 |Bargazar Point — [66 30 16 -26% 
52 1089 46 Whales Back — {65 27 Þ5 19% 
52 o 48 56 =S|Merchant Foreland6z 20 9 19 = 
= ape Ot. John | 50 09 S547 21 — Jalliford 64 30 29 292 
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= 9 tr 
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"lbany River — {52 32 £177 $1 S{Croſs Iſland -— 66 31 at 470 
11 "Wl he Cubbs 


oo 54 183177 36 2Þweetnoſc..mm—— 68 08 56 
16} 1 K Maria 55 06 8477 49 Kildu 69 32 29 
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rg — 61 57 8653 168 8 — 70 18 21 14 
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e Latitude and Longitude. 
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8 Latitude] Longit. yd, tude. | 
Places Names. | North Web Places Names. ror 
6. 8 a | 3 
Sea Coaſt in the | | | 25 
Pound, and Baltick D. M D. M.“ D. N. 


* 


— — 


*  IMarday ———;3 25 4 19 | ro — — 569 oo 
rwicx —— —- 58 54 114 34 iga —œ— — — 56 50 
i 39 10 [i4 59 Derwinda 
Maefterland 5? 58 . 59 f Coningsberg — [55 oo Z 
Gottenberg 57 3387 39 Dantzick 5 
Elfinor —— — 156 oon, 46 ,isby in Gotland 57 372 
; 55 44D]7 49.5 Bornholm 
alfterborn —— 5 20,518 09 = Straclſfound ——— |54 452 
Kalmer 56 40 51 54% Lubeck ————|54 25 8 
Stockholm —-— 59 20123 39 Anout 56 42 510 


Wyborg — — 6 20 |;4 % [LR ————5; os 


beiersburg— ? 25 135 04 paw — =o-ſ$F7 20 11s 34 
Narve ——=-=— 38 39 jz3_28 | | * | 
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Problems of Plain Sailing, a/ olg bi by the Log. Noe 
5 rithms, and by Gunter's Scale. - 
boy 
| TFARAOBLEM-TI. | x 
"F HE Courſe and Diſtance being given; to find the Difference of Lat the 

fude and Departure. | | 

Example. Suppoſe a Ship ſails South Weſt by South, 382 Minutes, ad s 
it be required to find the Difference of Latitude and Departure. till 
In the Triangle A B C. * 


AC repreſents the Diſtance ſailed. 
AB the Difference of Latitude. 
BC the Departure. 

BAC (or the Angle at A) the Angle of the Courſe. Ass 
ACB (or the Angle at C) the Complement of tit 


Courſe to 90. 
| Chara 


5 Characters uſed in Navigation and Aſtronomy. 
« ſtands for Sine. : 
T. for Tangent. 


(s. Sine Complement. Te. Tangent Complement. 


The required Sides and Angles with a Cypher thus (). 
The Operation by the Logarithms. For the Difference of Latitude. | 


So is the S. of the Courſe 33 45'———— : ——-- 44720 
Tothe Departure, 212 Minutes 54 — — _ 0 
The Operation by Gunter's Scale, 


One Foot of the Compaſſes being in the Radius, or S. of 8 Points, ex- 
tend the other to the Diſtance 382 Minutes, the ſaid Extent laid from S. 


ridian, and the Compaſſes kept at the ſame Diſtance will reach from the 
Sc. Courſe 5 Points to 317 Minutes, the Difference cof Latitude as a- 
bove. 


the Diſtance and Departure. 


ua Suppoſe a Ship ſail W. S. W. un- 
till the Difference of Latitude be 
219 Leagues, and the Diſtance and 
Departure required. 


8 5 . B 
The Operrtion by the Logarithms. For the Diftance. 

As Sc. of the Courſe 220 30 — — — — 9.582840 
rothe Difference of Latitude 2 19 Leagues. 270441 
So is Radius — — ———— — 10.000000 
To the Diſtance, which is 672 * League v — 2.75760 | 

SR Y 


| | 8 IT 


wy 


Plain Sailing. _ | 77 


e given Sides and Angles of a Triangle are marked with a Daſh thus 0 | 


As Radius — . 0. oooooo 
To the Diſtance ſailed 382 Minutes ——— — —— — 25829 
80 is Sc. of the Courſe 56® 15 — — — 9.919846 © 
To the Difference of Latitude 317 Minutes; Z =——— 12.551909 
For the Departure. . * 
As Radius am — ſ — — — 1. oooooo 
To the Diſtance failed 382 Minutes ——— —— ——-— 2.582003 


Courſe 3 Points will reach to 212 Minutes the Departure froin the Me- 


PROB. II. The Courſe and Difference of Latitude giyen, to find | | 


— 
4 " So - — 
- ” 
- 2 
- — ww — A. <0 „ LP — 
5 92 — — 
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13 Plain Sailing 
For the Departure. | 
As the Radius —ů—ů — — e oooooo 
To the Diſtance 527 4 Leagues found before 2.75700 
So is the Sine of the Courſe 67* 30' ————— — =— — 9.0656 
To the Departure 52875 Leagues ————— -_ _—_—_ 2,7, 


By the Gunter. 


The Compaſfes being extended from the S. of 2 Points, the Comple. 
ment of the Courſe to 219 Leagues, the Difference of Latitude, will reach 
from Radius S. 8 Points, to 372 Leagues the Diſtance, and the ſame Ex. 

tent of the Compaſſes from the S. of the Courſe 6 Points, ſhall reach 1 
529 Leagues, the Departure. 


PRO B. III. The Courſe and Departure given, to find the Diſtance 
and Difference of Latitude. EDS EE : 
| Suppoſe a Ship fails North Eaſt by Eaſt, unti 
C. her Departure be 220 Minutes, the Diſtance an; 
Difference of Latitude required. 


By the Lagorithms. For the Difance 


As the S. of the Courſe 3015 — — 0 

To the Departure 220 Minutes <——— ——— 2.3424} 

So is the Radius 2000 

iſtance 265 Minutes — . "Io TY 

OR CN OO For the Difference of Latitude. EY 

As Radius eee 

To the Diſtance 265 Minutes kꝛꝗ . . 2.42320 

So is the Sc. of the Coyrſe 33 45 —————— —_—— 9.74475 

To the Difference of Latitude 147 Minute. 12.1679 

By the Gunter. | 

The Extent of the Compaſſes from the S. of the Courſe 5 Points, to tit 

Departure 220 Minutes, will reach from Radius S. of 8 Points, te the D 

Rance, and the ſame Extent of the Compaſſes from S. 3 Points the Con 

plement of the Courſe, ſhall reach to the Difference of Latitude 147 Mi 
nutes as above. %& | | 


P ROB. IV. The Diſtance and Difference of La itude given, to fil 
die Courſe and Departture. | | , 
* 


r 
B 


C 


Suppoſe a Ship fails between the North and theWeſt 206 
Miles until the Difference of Latitude be 197 Miles, the 
zurſe and Departure required. _ | 


E743 
j __ 
a+ ,Vv A CY 
very nn, IN 
— 


By the Logarithms. For the Cour c. Wot 


is the Diſtance 206 Miles 

10 the Radius I e Ag — —— 4 — oe 1e. OoOOOOO 

bo is the Difference of Latifade 197 Mile — 2.204466 

To the Sc. of the Courſe ; which is N. 19% o W. ——————9:980500 


For the Departure. 
u Radius — —— o. oooooo 
To the Diſtance 206 Miles — 0 
o is the S. of the Courſe 17% 00' em -— — — 0.465035 
To the Departure 60 Miles — 11.770802 
By the Gunter. 


For the Courſe. The Extent ſrom the Diſtance 205 Miles, to the Diffe- 
ence of Latitude 197 Miles, ſhall reach from Radius S. go deg. to the 
ine of 73deg. 00. min. the Complement of the Courſe, which ſubtracted 
om god. is 17 deg. oo min. the Courſe N. Weſterly or N. by W. half W. 
For the Departure. The Extent from Radius S. 900 deg. to the Sine of 


he Courſe 17 deg. oo min. ſhall reach from the Diſtance 206 Minutes to 
he Departure 60 Minutes as aboye. 


PROB. V. The Diſtance and 
nd Difference of Latitude. 


Departure given, to find the Courſe 
A 


Suppoſe a Ship ſails betweeh the South and the Weſt 
47 Minutes, until the Departure be 197 Minutes, 


nd it be required to find the Courſe and Difference 
Latitude. 


c- 
| The Operation by the Logarithms. For the Courſe. 
\ kn the Diſtance 247 Minutes — —— 2.392607 — 
o Radius —— ä | o. ooo 
Sup. is the Departure 197 Minutes — — —— 2.204466 


othe Sine of the Courſe 52 deg. 5 amin, Weſterly —— 9.901769. 
| Fan 


Plain Sailing 
For the Difference of Latitude. by 


As Radius — — . — — 10 ooo00 

To the Diſtance 247 Minutes — — 2.39200 

So is the Sc. of the Courſe 52 deg. 54 min. — 9.78040 

To the Difference of Latitude r 49 Minutes. — 12.773160 
By the Gunter. 

For the Courſe. The Extent of the Compaſſes from the Diſtance 2 
Minutes, tothe Departure 197 Minutes, ſhall reach the ſame way fron 
Radius S. go deg. to the S. of the Courſe, 52 deg. 54 min. South We, 
erly, or South Weſt} W. 8 

For the Difference, Latitude. The Extent from Radius S. po deg. ty 
the S. 37 deg. 06 min. the Complement of the Courſe, will reach the ſame 
way from the Diſtance 247 min. to the Difference of Latitude, 149 min, 

P R O B. VI. The Difference of Latitude and Departure given, to find 
the Courſe and Diſtance. | 


Suppoſe a Ship ſails between the South and Weſt un 


R 
til the Difference of Latitude be 154 Leagues, be: Ho tl 
T eparture 200 Leagues, and it be required to find te 
Courſe and Diſtance. oth 
B 
| The Operation by the Logarithms. For the Cour /e. 

As the Difference of Latitude 154 Leagues — 2.187521 
To Radius — e — 10.000000 $ Re 
So is the Departure 200 Leagues - —————— 2.30100 di 
To the Tang. of the Courſe 52 deg. 24 min. South Weſterly r0.113509 *: 


For the Diftance. 
As the Sc. of the Courſe 52 deg. 24 min. — , 4; 
To the Difference of Latitude 154 Leagues — 218757 
So is the Radius — — —— — -- 0.000000 
To the Diſtance 252 Leagues — — 2.4020 
8 | By the Gunter. | | 
For the Courſe. The Extent of the Compaſſes from the Difference of 
Latitude 154 Leagues, to the Departure 200 Leagues, ſhall reach from 
Radius or Tangent of 45 deg. tothe Tang. of the Courſe, 2 deg. 24 min 
South Weſterly, or South Weſt + Welt. Rs 
For the Diſtance. The Extent from the S. of 37 deg. 36 min. the Com- 
lement of the Courſe, To Radius, or the S. of go deg. will reach from 
the Difference of Latitude 154 Leagues, to the Diſtance 252 Leagues. 


PROBE 


--* 


* 


Plain- Sailing. 


p R O B. vII. 
0 This Problem. ſhews the manner of | >. 
v7 Working a Traverſe, and is very uſeful __ 


6 Wh keeping a Reckoning by Plain Sailing, 


4 


Example. 


on Suppoſe a Ship bound to a certain Port, 
ft. d ſhe ſails firſt S. S. W. 40 min. then 

W. 6o min. then S. by E. 63 min. 
SW. 49 min. then S. E. by S. 56 min. 
me e Difference of Latitude and Departure 
n. Ne Ship hath made, with the direct Courſe 
ind d Diſtance is required. 


C 3 


The Operation by the Logarithms. 


Fur the Difference of Latitude far the firft Cour ſe. 
un. Rad us ro. ooooοẽ 
her Mo the Diſtance 40 min. — . —— t. O2ꝛoco 
tte is the Sc. of the Courſe 22% 30 . —— 9.065018 


othe Difference of Latitude 36 min. 8 — 1.507075 


* 


— m———_— 


B — — 1 
ST - ſe 5 = E Jac, * 
= — 1 . 8 * E 
- — — — - _ = — 
— — — — — 
_ — > _= _ W — 
— = — 

1 _— : — — -- — — we TELL - - 
„ — —_—  —— — — = 


ing kept to the ſame Extent, and laid from Sine 6 Points the Comple- 
nt of the Courſe will reach to 36 min. 28 the Difference of Latitude. 

In the ſame manner proceed to find the Difference of Latitude and De- 
ture for each Courſe and Diſtance ; which being found, place in 2 
rom able as follows. . 

' L Tu 


For the Departure of the firſt Courſe. 
5 Radius — wc ———  — 0.000000 
* 0 the Diſtance 40 min. — — — 1. 
0 is S. of the Courſe 22% 30! k.öͤ2.ͤÄñũö —1 RH 9.582840 
o the Departure 15 min. 28 — — — 11.184900 
1 By te Gunter. | 
— The Extent of the Compaſſes from Radius the S. of 8 Points, to the Di- [i 
Wade 40 min. that Extent in the Compaſſes laid from the Sine of the 141. 
1 purſe 2 Points will reach to 15 min. ;4 the Departure, and the Compaſſes N 
al 
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Plain | Sailing. 
by A_Traverſe Table. 


ET 5 ö 
Courſe. & North.] South. | Ea. 

[ 5 | | 
8. S. W. 40 $7.0. | 15.3 

„ I. 60 42:4 42.4 | 
S. by E. 63 618 | 22.3 | 

- W.S.W. 49 18.8 45-3 

S. E. by 8. 50 6.1. 

| Dif. Lat. 200.0 43.4 10g. 

| s 43-4 

_| Dep. L255 | 


| The Explanation of the Table. 
For the placing the Difference of Latitude and Departure in their pro. 
per Columns, obſerve,. that if the Courſe be Northerly the Difference of 
Latitude is put in the North Column; if it be Southerly in the. South 
Column; and if the Courſe be Eaſterly, the Departure is put in the Ei 
Column; if Weſterly in the Weſt Column. | hs 
Thus having framed. the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally,. whereby the Difference of Latitude- appears to 
be 206 ;5 Minutes, South, becauſe there is nothing in the North Column, 
The Departure 59 Minutes Weſt, becauſe ſo much the Weſt Column ex. 
dceeds the Eaſt: By which Difference of Latitude and Departure, find the 
direct Courſe and Diſtance as follows. 
The Operation by the Logarithms. For the direct Courſe. 
As the Difference of Latitude 206 min. 4 — — 2.3181 
To the Radius . ͤ⸗ͤ3!1;!) — — — 10000000 
So the Departure 39 min. 8k kxꝝ Ba .- 1,77, 
To the T. of the Courſe 10 56“ Sduth Weſterly becaufe the N f 
South and Weſt Columns exceed the North and Eaſt bo. e 


8 8 For the Diftance. 
As the Sc. of the Courſe 10 8 — — — cw Cw. .082 000 
To the Difference of Latitude 206 min. 8 — —— 2.31510 
To the Diſtance required 215 Minutes. . — 2.332% 


By 


— 


— 


* 


By the Gunter. For the direct Cour ſe. | 
"The Extent of the Compaſſes from the Difference of Latitude 206 min. 


the 9 min. ſhall reach from the Tangent of 45® (or Radius 
442 ' 16® g*the Courſe required. : 
, For the Diftance: 


The Extent from S. 73 deg. 55 min. the Complement of the Courſe, to 
$. go deg. vis, Radius, ſhall reach from the Difference of Latitude 206 min. 
to the Diſtance 215 Minutes. | | 


Oblique- ang led Plain Triangles, applied in PROBLEMS of 
Plain-Salling, and wrought by the Logarithms, and Gunter's- 
.— ES | 


PROB. I. FHE Angles and one of the ſides given, to find-either 
of the other ſides. / | : | 


F _* © Example. \ 
Suppoſe there are two parts both under one Meridi- 
pn, a Ship ſails from the Northermoſt S. E. 206 Miles, A 
another Ship ſails fromthe fouthermoſt North Eaſt by 
North, a certain number of Miles, and meets with the 
firſt Ship: the Diſtance between theſe two Ports, and 
he Diſtance ſailed by the ſecond Ship is required. D 


In the Triangle A D E. | 
A and E repreſents the two Ports, AD the firſt Ships 
tance. ED the ſecond Ships diſtance. AE the E 
tance between the two Ports. , ; 


5 The Operation by the Logarithms. For the Diftance between the two Ports. 
240 


\;S AED 33 48” — — — cy, Ar. o. 255261 

0 AD the firſt Ship's Diſtance 206 min.— —— 2.313867 
5 is S. ADE 105® 15” which ſubtract from 180 deg. = 0.901573 
To AE the diſtance between the two Ports 364 Min. — — 12.50070L 


Se In all Operations where Radius is not one of the three given Terms, to 
— Wave the. Labour for ſubtracting the firſt Logarithm from the Sum of 
de ſecond and third, uſe the AY Arithmetical of the firſt Log 

| 2 gar | 


Oblique Plain Sailing. 9; . i 


A 


= . Oblique Tlain-Sailing. © 
garithm, whichis found by ſubtracting each Figure of the Logarithm fro 
, except the firſt towards the Right-hand, which is ſubtracted from 10 
as in the Operation, the Logarithm Sine found in the Table is 9-7447y 
wherefore beginning at the Left-hand ſay, g from 9 there remains o ;1 
from 9 remains 2 ; 4 from 9 there remains ; 4 ftom 9g there remains q 
» from ꝗ remains 2 ; 3 fromg, there remains 6 ; 9 from 10, there remain 
So the Complement Arithmetical of the firſt Logarathm, is 9.25526 
which added to the other two Logarithms and from the Sum abate Radiu 
' the Remainder is the Logarithm, Sine, or Tangent required. | 
And Note, to find the Sine of any Degree and Minute above 909, ij, 
tract the Degree and Minute from 180 the Sine of the Remainder is th 
Sine required. FN | 
Per the ſecond Ship's Diftance. 
As S. AED 3345“ a — — = Co. Ar. o. 2 5 520 
To AD the firſt Ship's Diſtance 206 min. 2.31389 
So is S. DAE 452 oO 6 
To DE the ſecond Ships Diſtance, 202 Min. — —— 12.418; 


By the Gunter. For the Difance between the tiuo Ports. 
The Extent of the Compaſſes from S. of 330 45 to the S- ADE 784 
(viz. the Complement of 101 15 to 180% ſhall reach from 206 min. tie 
firſt Ships Diſtance, to 364 min. the Diſtance between the two Ports at. 


bove. a 
For the ſecond Sbip's Diff ance. 


The Extent of the Compaſſes from the S. of 33% 45”, to the S. of 4; 
oo“ ſhall reach from 206 min. the firſt Ships Diſtance, to 262 min. the fe 
cond Ships Diſtance required. 

PROB. II. 


Two ſides and an Angle oppoſite 
one of them being given, to find the 
other oppoſite Angle and the third fide 


Example. 

Suppoſe two Parts, whoſe Bearin! 
is North Eaſt and South Weſt diſtant 
396 Miles, a Ship at the Northermol 
E ſails South South Eaſt, and another 
2 Ship at the ſouthermoſt ſails thence 
£518 Miles, and meets with the fr 
Ship : The Courſe ſailed by the ſecond 
Ship, and the firſt Ships diſtance 24 

required. 1 


Oblique Plain- Sailing. 335 
In the Triangle ADE. 


repreſents the Southermoſt Port, D the Northermoſt. 
D the Diſtance between the two Ports. 

E the Courſe and Diſtance failed by the firſt Ship. 

E the Courſe and Diſtance ſailed by the ſecond Ship. 


The Operation by the Logarithms. For the ſecond Ship's Cour (+. 


AE the ſecondShip's diſtance 518 min. . Co. Ar. 7. 285671 
o S. ADE 7 30 
ois AD the Diſtance between the two Ports 396 min, — .—— 2.507605 
o S. AED 44 50' — 19.848987 
The Angle at D 67% 30 and the Angle at E. 44 56' being added to- 
ther and ſubtracted from 180% gives 67 34 the Angle at A, which 


— — — —¼⅛' 


res neareſt 6 Points, and 6 Points reckoned from the North Eaſt to 
45; Southwards gives ESE. the ſecond Ship's Courſe required. 


- 


For the firſt Ship's Diftance. 


$$. ADE 672 300 —— —ä—ä . — Co. Ar. o. o34384 
o AE the ſecond Ship's Diſtance 518 min. — 2.714329 
58. DAE 679 34'— — 2 


oDE the firſt Ship's Diſtance 518 min. — —— 12.714537 


By the Gunter. 
The Extent of the Compaſſes from 518 min. to S. 67 30' ſhall reack 
om 396 to S. 44d. 56 min. which added to the Angle at D, and the 
n ſubtracted from 180d. gives 679. zo“ the Angle at A as above. 
For the firft Ship's Diſtance. The Extent from S. 67d. 30m. to 518 mim 
lreach from S. 67d, 34m. tog18 min. the Ship's Diſtance as above. 


 -PROB., III. : 
Two ſides and the contained Angle given to find 
the other Angle. hs 
Example. | 
Suppoſe two Ships ſail from one Port ; one fails N. | 
iſt 140 Miles, the other South Eaſt by Eaſt 115 
liles, the Bearing and Diſtance of theſe two Ships Miles O. 22 ä 


required. 140 
Let D repreſent the Port, DA the firſt Ships Di- 115 | 


A 


ond 
areWnce, and DE the ſecond. 255 
1 Put. 2 8 


E 
Th; 


— 9.9650 s 


* 2 — © a 


F | | Rs ab, rv. * 
%8  -—- . Oblique Plain Sailing. 
The Operatian by the Logarithms. For the bearing of the two Shi 
As the Sum of the Sides ADand DE 255 min, — — Co. Ar. 7. 59345 
To the Difference of the ſaid Sides 25 min. — 1.39700 
So is the T. of half the Sum of their oppoſite Angles 037 —10.08;56y 


To the T. of half their Difference, which is 6d. 48m. — 19.077 
The half Difference added to the half Sum, gives 57 25 the great 
Angle AED. The half Difference fubtracted from it, gives 43? 49, th 
leſſer Angle DAE. Wherefore the Bearing of the two Ships is N. Eeth 
or South Weſterly 1® 11. For the diftance of the two Ships. 
As S. AED 57 deg. 25 min, — —— -—— — — Co. Ar. o. og 
"| To ADthefirſt Ships Diſtance 1 40 min. 
So is S. ADE 78 deg. 45 min. — — — —— OO oh 
To AE the diſtance of the Ships, 163 min. _—— — —— — 12.2120 
1 By the Gunter. For the Bearing of the Ships. 
The Extent of the Compaſſes from the Sum of the Sides, 255m. to the 
Difference 25 min. ſhall reach fromthe T. of the half Sum of the require 
Angles 50®* 37' to the T. of half the Difference of the ſaid Angles 6® 48. 
In the foregoing Operation by the Gunter, the Practitioner may be 
a Loſs, becauſe in extending the Compaſſes from the T. 50' 37” decreaſing, 
it will fall beyond the T. of 45 deg. at the End of the Line. To reme 
this Place the Extent from 255 to 25, from the T. 45d. and it will re: 
to F. of 5®37' ; then letting one Point ſtand at 52 37', extend the othe 
to the T. 50* 37' this extent place from the T. of 45*. ſhallfall on the! 
62 48” required. : For the Diftance of the Ships. 
The Extent from the Sine of 57d. 25m. to the Sine 78d 45m. ſhi 
reach from 140 min. to 163 min. ä 8 
| PRO B. IV. Three Sides being given to find an Angle. 
Example. Suppoſe there are two Ports both in one Latitude, diſta 
536 Miles, a Ship fails from the Eaſtermoſt 306 Miles between the Sou 
and the Weſt: Another Ship ſails, from the Weſtermoſt 290 Miles, an 
meets with the firſt Ship. The Courſe that each Ship ſteer'd is requirei 
Let A and E repreſent the two Ports, D the Place where the Ships mee 
«K | This Queſtion is reſolved by l 
ting fall a Perpendicular D B; u 
ducing the Oblique Triangle AD 
y into the two Right-angled Triangt 
"., ABDand BDE, then the Operation 
| as follows. | | 
Firſt, find the Segment of the Baſe BE, thus. 
As the Baſe AE $36 Miles Co, Ar. 7.2705; 


To the Sum of the Sides AD and ED 596 Mile 2.715%» 3 
So is the Difference of the ſaid Sides 16 Mile —_— I. 20418 2 
Toa Segment ofthe Baſe which is 18 Mile —11 259 * 
* 


Oblique Plain Sailing = 
The Difference of the. 18 — . 


8 4 7 


| wn— — 277 the greater Segment BE 
| Then ſay, For the Ship's Courſe. , 

DE the firſt Ships Diſtance 300 min. — — — 2.48872 
ToRadins — — — — — — 0.000000 
zo is the greater Segment BE 277 * —— 2. 442479 

ga Sc. BED 25" 9 - _— eee — 9.956758 
The Angle at E is the Courſe from the Weſt ſoutherly, ſo the firſt 
hip ſteers South 6451 Weſt, or S. W byW. three quarters W.almoſt. 

For the ſecond Ship's Courſe. 
AD the ſecond Ships Diſtance 290 min, =— —— Co: Ar. 7. 5 370 

oSine AED 259 0 -— ——- mnnmnmns: onmmmnns . 9.628378 
D is DE the firſt Ships Diſtance 30k⁊ %L7.äüͤ — ——__ — 2.485721 f 
o dine DAE 20® 39“. —— — — — — 19.65 701 
The Angle at A is the Courſe from the Eaſt ſoutherly, ſo the ſecond Ship 
gers South 63 deg. 21 min. Eaſt, or E. by S. half S. 1 
By the Gunter. For the Difference of Segments of the Baſe. 

The Extent ofthe Compaſſes from the Baſe AE 536 min. to the Sum of 
te fides 596 min. ſhall reach from the Difference of the Sides 16, to the 
lifference of Segments of the Baſe 18 min. with which proceed as before 

| For the firſt Ship's Courſe. 

The Extent from the Diſtance 306 min. to the greater Segment 277 m. 
al} reach from Radius or Sine go deg. to Sine 64 deg.. 51 min. the Com- 
ment of BED 25 deg. ꝙ min. required. 

FE, For the Hors wn Courſe. 

The Extent from 290 min. the ſecond Ship's Diſtance, to 306 min. the 
rſt Ship's Diftance,, ſhall reach from the Sine 25deg. 9 min. to the Sine 
deg. 39 min. the Angle at A required. 

PROB.V. 8 
Two ſides and their contained Angle given, to find the third ſide. 
| 3 Example. . 
Two Ships fail for one Port at A; the firſt fails Eaſt 335 Miles to B, 
e Second fails Eaſt 14deg. 40 min. North, 271 Miles to C. I demand 
far they are aſunder, and what is the Courſe from the Ship at C, to 


at B- 


In the Triangle ABC, 
There is given, 


335 | 5 
1 required. 
0 14 40 0 


. 


r — — — 


88 Obligue Plain- Sailing. 
This Caſe requires a double Operation | 
1. By the *. Caſe to find the Angles | 
2. By the I/ Caſe to find the fide required. 
| be firfs Operation. | 

As the Sum of the Siles ABand AC 606 Miles — Co. Ar. — 7.2 17 11 

To their Differeneñ„%sc 64 — . —1 800 
So is t. of half Sum Angles — 8240 — — 0.9044 


To t. half their Difference — gg 22 — 19.9141] 
By which you will find the Angle ABC, to be 43? 18” 


The ſecond Operation. 


As S. ABC 43 d. 18 Min. 
To the Side AC 271 Milewyꝑxüꝙꝗ ä⁵ẽ²muꝛäæͥ 
So is S. BAC 14 deg. 40 min. ——_— ——— 0.40345 
To Side BC 100 Miles — _— — — 12.000256 

The Angle at B is found to be 43 deg. 18 min. therefore the Line 4} 
being Eaſt and Weſt, and the Courſe from C to B is Eaſt 43 deg. 18 mi 
S or S E. 1 deg. 42 min. Eaſterly. And the diſtance too Miles. 


By the Gunter, for the Angle at B. 


The Extent from 606 Miles the ſum of the ſides, To 64 Miles the Dit 
rence of the Sides, will reach from the Tang. of 82d. 40m. half the Sun 
of the unknown Angles ; to the Tangent of 39 deg. 22 min. half their Di 
ference, which being found, proceed 2x above to find the Angle at B. 

Then the Extent from S. 43d. r8n:. the Angle at B, to S. 144d. 40n 
the Angle at A; will reach from 271 Miles the ſide AC, to oO Milk 
Ade BC, as above. „ 

Thus much for ſailing by the Plain Chart; which being of ſome Uſe i 
ſhort Voyages, and a good Foundation for further Improvement, we wer 
not willing wholly to omit it; but nevertheleſs would adviſe all that take 
Charge of Ships never to content themſelyes with the Uſe of the Plain 
Chart only, being ſo apparently falſe in itſelf, and ſo unſafe for Practice: 
Nor are we under any Neceflity to truſt to it, the Defect thereof being 
now ſuftciently ſupplied by Mr. Wrigbt's True Chart, commonly called 
 Mercator's, the Projection and Uſe of which (both in ſingle Queſtions ani 
Traverſes )is largely treated of and rendered as eaſy as the Plain Chart, 
in the Book called Practical Navigaion, firſt ſet forth by Mr. John Seller, 
and now corrected and reprinted tor Mr. Mount and Page on Tewer- bill 
with many uſeful] Additions. p 
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of LATITUot n 177 
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1 
=. 


? Lat Dep Lat Dep Lat 'Jep Lit | Dep Lat Dep Lit | Dep P/ 
56.8 578 $0.7 'o5-3/59.6 26.2 152.5 [07.1 | 50.4 07:5 5150.4 | 08.0 51 1 
517 of. 1 517% 51.66 35.5 [O. 251.4 07 661408. 1 52 1 
752.7 of 272.7 05. 72.696. 552.5 0%. 452.4 07-3 |52.3| 08.3 53 1 
53.7 Of: 353.7 6 63.6 05.6] 5345 [O75 534 07-9 [53.3]0%.4]| 54 1 
54.7 0544 $4+7 CF.7 54 6 2247 54.5 07.7 54-4 03.1 54.3 08.5 55 * 
esse s. 55.5 | 97:3 [55:4 -4, 93-2|55.3 [08-8] 56 . 
? $5.7 05.6{56-7 06.0 56.605. 9 56. 11% 56.4 08.4 56.3 | 08.9 77 | 
77 9127 77.7 05.1 57.6 oy. 157. 408.1 [57.4 0 57.30% 38 1 
/ $8.7, 95.3 358.7 06.2 58.6107. 258 48.2 58.4 9 58.3 09.2 59 14 
10 $9.7 105-9 79.7 (06.3 59-5 [cf. 3 5.4 93.4 |59.4|93 8] 59.3 07-4 35 1 
It 60.7 71260 60.7 06 4 65.7 0%. 40.4 08.5 60 3 08.960.200. 61 44 
oiW. [617400 151-7 116-5 [6--5$07-5[51.4 [9866 . 92-1 [61.2 | 09.7 | 62 | 
1 : $17 06. 2162,7, 06.5 bas 07,5162 03.8 62.3 09,2 62.2| 04.9 7 i 
(WE: [53-71 05-3;53 5 95 7,43 58 07.5]53-4[98.9 |63-3|09-4[63.2| 100 64 i! 
K 64.7 j06-4|64-6 06 8 %. %. 94,4] 64.30.5642 10.2 65 
5 55.7 j059-5165.6126 9 65.5 08.05. 4] 9.2 [68.39% [65.2 10.3 55 ; 
s. [05-6550 6. 66 5 09.205 wy 09.3 [56.2 | 10.5 | 67 
. 73 
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6 99 
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00.2 01.0 


! 02.0 
02.9 


09.3 03.9 


049 
8 
06.8 8 
07.8 
03.8 
09.8 
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11-7 


1127 
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14.7 
15.6 
15.6 


910 103.8 
or, —1.2 195-9 
51.5. 05. 5.8 
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91.9 08.8 
92.1109.7 
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8 127 
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33.5716. 6 
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37 Deg, 33 D 32 Point 40 Deg. 

Lat Dip] Lat Dep Lat Dep | Lat 
140.7 30.7 [49-2 354 39-4] 32-4 | 39-1 
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5142-31 31-9] 41.8 11.0 33.6 | 49. | 

43.11 32+5 [42.5 +1471] 34-3 [+14 ' 
43-9] 33-1] +353 42.5] 349 [42-1 = 
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46.31 349 [+57 44-8] 36.8 [44.4 i 
47 1] 35-5 [495 45-6} 37-4 [45.2 '| 
47.9 36-1 147-3 6+4| 33.1 [46:0 |i 
48.7 | 36-7 [48-1 47.2 38.7 | 16.7 
49:5 [37:3 122 47.2139:3 [47-5 | 
50.3 [37-5496 43.7] 40-0 | 48. 2 U 
51.138.544 49.5 40.6 49.0 ft 
FI.9 39.1J71˙2 50.2 41.2 | 49.8 | 
52.7 |39.7 155-9 51.0415 A 
$3+5 [49.3 [52-8 51.80 42.5 [51.3 F 
[54:3 1 22 $221 32 | 
55-1 | 41.5 [544 533] 43+3 ]52.9 x 
55.9 [42.1] 55-2 54-1] 44.4 [53-6 "| 
56.747.759 1.740544 | 
$7+5143+3 5647 35+ / | 4597 . , 
5% 3143-91 57-5 $5.4] 46-3 | 
59-1 | 44 5] 58:3 57-2] 45:9 . 
5.9 | 45-1] 59-1 58.0] 47.6 = 
60.7 | 45.7199 58-7] 49-2 | 
6165 | 46.30 9957 59-5 | 48+ | 
2.3 | 46-9] 2145 0-31 495 | 
63-1 47.5 52. 3 61,1] 50-1 

63.948.163. 81.81. 
64-7 | a8.71 93:8 $2.6 | 51.4 | 
65.5 2 6 4.6 63-4] 52-0 
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Dep] Tat] Depl Lat] Dep] Lu D Lat 8 

1 Pointls3 Deg.] 52 Deg. It De 1;z Point 50 Deg. al 


0 2 


—— 


—_— 


21.1 


2.2.6 


23.4 


24.1 


| 


| 


A — — 


17.7 
18.4 


21.9 019.0 


19.7 


Zl.O 
21.7 
22.3 


20.3] 


Lat: 
09.7 
91.5 
02.2 


37 Point 43 Deg. [44 Deg 


Lat Dep Lat Dey Lat Dep 


oint 43 


— OO ———— 


00.7 [00,7 00.7 


01.5 


01.3 


01.5 


02.2 0.0 02.2 
03-0 02.7; @249 


937 
04-4 


1 05-2 


03.4 
04.0 
04.7 
05.4 
06.0 


4 os. 7 
807.4 


98.1 
8.7 
09.4 
10.1 


10.7 


11.4 
12.1 
128 
13-4 
1 41 
14.8 
154 
16.1 
16.8 
17.5 
18.1 
128 


1545 


227 
—.4 


875 1 
05.9 


07.3 
O$ © 


09.5 
10. 2 
11. o 
11.7 
12.4 
13.2 
13.9 
14.6 
15.4 
16. 1. 
16.8 
17.6 
18.3 


06.6 


03.8| 


35-1137 
35-8 [33-4 
36:6 13441 


Ds; Lat 


— —— 


32.1 


APoint 


* 


47 Deg 


ss A Table of DirrExENCE 
| 15 Beg. 42 Beg. 


—— 


Lat 


O0. 7 


4101.4 


19.4 18.8 19.1 
19 519.8 
20.5 


21.2 


21.5 
22.6 
23.3 
24-0 
24+7 
25-5 
26.2 
26.9 


.6 
28.3 


29.0 
29.7 
30-4 


31.1 


31.813 


2 Pon 0 
= 


„ 
— 


3 e 


— . ¼˙ Fc es 


— 896 


| OWS © 


* 


38.0 522 57.8 
99.4 85 | 59-3 
60.2 54-2 60. o 
60.9 54.9 60.8 
61.7 55.5 61.5 


63.2 i $6.9 630 


£16322! 57:5 2 


64-6 | 58.2 64.5 
65-4 | 58-9 65.2 
66.1 


67.6 ' 


68.4 


69.9 62.9 69.7 


70.6 | 63.6 70.4 


71:3 | 6442 71.1 


74:3] $6.9 74-1 


Dep) Tat Dep] Lat] Dep 
48 Peg. 41 Point 47 Deg. 


* 


62.4 f 56.2 62.2 


55.6 65:9 
66 9 60 2 66.7 
60.9 67.4 


69-1622 68 9 


72-1; 64.9 71-9 
72.89 65.6 72.6 


73-6| 66.2 73-4 


- = 


W. 
— - 


o 
a * of 
—_ 
| * 
ts - F , 
— 6 nf — . ——— p — 
— ̃ ̃— I PPE ̃ ̃⅛—AÜU— —— 


w 2-4. —— 2 


. 
4 


* & — * 2 —— FR 
— ͤö³w: <> l 


— — - 


, . * 
- - 
# . 
- ” - 


The Uſe and Explanation the Table of Differences 


Latitude and Departure. 


5 i HIS is a Table larger and better contriv'd than any of this N 
ture yet extant, giving the Difference of Latitude and Departun 
Minutes and Tenths, and to any Diſtance not exceeding {100 Miles 
every Degree and Quarter-point of the Compaſs ; and may be u 
to a greater Diſtance being taken out at twice or thrice according tot 
| Quantity of the Diſtance as ſhall be ſhewn in the Ule. 
The Courſe ſtands at the Head and Foot of the Table, to every) 
and Quatrter-point ot the Compaſs ; at the Head it begins at 1deg, f 
deg. + point, &c. encreaſing to 45deg. or 4 Points. At the Foot it beg 
at 45 deg- or 4 Points, ſo 46deg. 4) deg. 44 Points, Sc. encreaſing hi 
wards to 90 deg. or 8 Points. The Diſtance ſtands in the two outn 
Columns under the Title Dif. which on the Lett-hand Page beginsx 
and runs to 50; on the Right-hand Page it begins at 5r, and runs to u 
the Difference of Latitude and Departure ſtands under the Courſe ati 
Head, and over it at the Foot of the Table. 


The USE of the Table. 


This Table is very uſeful in Navigation, eſpecially in working aTra 

Example 1. The Courſe and Diſtance given, to find the Differenc: 
Latitude and Departure by the Table. 
Suppoſe a Ship fails NNE. 4 E. 95 Miles, and the Difference of l. 
tude and 244 24 wor required. 


On the Right hand Page (becauſe the Diſtance is above 50) and at the < 
(becauſe it is leſs than 4 Points) look tor 2 1 Points, which is the Cour 
under which, and againſt g5 the Diſtance, and under the Title Lat. u — 
81,5, which is 81min. 28 the Difference of Latitude, and under the! 81 
Dep, ſtands 48.8, which is 48min. 28 which is the Departure requiti f S 

Example a. Suppoſe a Ship fails South fac Weſterly 48 Miles, Eb. 
Difference of Latitude and Departure required. »\ 
On the Left-hand Page (becauſe the Diſtance is leſs than 50) all 5: 


the bottom (becauſe it is more than 45d.) look for 56d. the Court: 
ver which, and againſt 48 the Diſtance, over the Title Lat. ftands! 
that is 26 min. +4 the Difference of Latitude; and over the Title 
ſtands 39.8, that is 39min. +5 the Departure required. = 
| 2 3. Suppoſe a Ship ſail North Weſt by North 160 Miles 
the Difference of = Latitude and Departure required by the Table 
On the Right-hand Page at the top, look tor 3 Points, the Courle. 
becauſe the Table goes | to too, take for 100 firſt ; therefore unde 
Points, and againſt 100, under the Title Lat. ſtands 83. 1 that is 33 
xz the Difference of Latitude; and under the Title Dep, ftands 


he ( 
whic 


ſtanc 


( 


The Dye 0 The 1abte.' 111 
ths 55min; +£ the Departure, then for 50 under 3 Points, and againſt 
under the Title Lat. ſtands 49.9, that is 49min. +& the Diff. of Lati- 
le, and under the Title Dep. ſtands 3 3+3z that is 33min, TS the Depar- 
e, then add the Difference of Latitude and Departure for 60, to the 
Ference of Latitude and Departure for 100, the Sum is 133 min. the 
ference of Latitude, and 88 78 the Departure required. 928 8 

his Table is alſo uſeful in the Reſolution of the reſt of the Problems 
plain Sailing, which for Brevity fake are omitted here, being taught at 
ge, in the laſt Edition of Prafical Navigation ; but the general Uſe of 
ein the exact working of a Traverſe; | 
Example 1. Suppoſe a Ship bound to a certain Port, fails 8 E. by 8. 
\min. then ESE + E 52 min. then E by N E. 62 min. then $SSW + 
7.57 min, then 8 E. 39 min. to find the Difference of Latitude and 
parture the Ship hath made. 
Set down the ſeveral Courſes and Diſtances ; firſt allowing for Leeway 
any then proceed to look out the Difference of Latitude andDeparture 
. reach Courſe and Diſtance (by the Directions before given in the Ta- 
ns e placing them in their proper Columns, (viz) If the Courſe be Nor- 
erly, the Difference of Latitude muſt be put in the North Column, if 
ly, in the South Column; It the Departure be E.erly, it muſt be put 
the Eaſt Column; if W.erly in the Weſt Column, as was before di- 
Red : Then having framed the Table, add up the Columns of Diffe- 
nce of Latitude and Departure, and ſubtra the lefler Difference of 
:titude and Departure from the greater, and the Remainder is the Dit- 
rence of Latitude and Departure. 5 


The Table. 
S Dif. of Latitude Departure. 
Courſe. I North | Sourh | Eaſt | Weſt 


| The whole Diff. of Lat; 
is 13878 S. the Dep. 11578 
E. then to find the Courſe 
— == und Dit. find the Lat. and 


Q 
— 

SE by 849 
52 


| 40.7 | 27.2 ep. in their proper Col- 
ESE E. 15.1] 49.8 umns, but the Tables not 
les WE byN 92 06.3 61,7 xtending ſo far, I. take 
SW. W ＋ 50.3 26.9 halt of each, viz. half the 

ig a Diff. of Lat. 69.4 and half 


:E. 39 38.8] 03.8 

p — — fte Dep. 57.8 the neareſt to 
06:1 | 144.9] 142.5] 25.9 hich, in the Columns of 
o611 | 26.9 Lat. and Dep. in the Tra- 
verſe Table is 69.6 and 


— —— 


1 38.8] 145.6 


5 Top I find 3+ Point f 

he Courſe South Eaſterly, or 8E; S. and in t S. of Die” — 

rhich doubled (becauſe I took half the two Numbers) is 180 the Di. 
ſtance required. + Example 


112 Dye Uſe ef the Table. 7 
Examp. 2. The Courſes being given in Deg. which often happens by 
reaſon of Allowance for the Variation of the Compaſs, and in the like Caſe, 
Suppoſe a Ship bound to a certain Port, ſails 65 Miles North, 34 dg 
Weſteriy. Then 56 Miles North, 67 deg. Weſterly: Then [48 Mile, 


South, 78 degrees 3 Then 54 Miles North, 23 deg. Eaſtery, 
Then 26 Miles North, 6 deg. Eaſterly, and the Difference of Latitudt 


and departure required- 
The Table. 
2 = "| S| Diff. of Len tude] Departure. © 
Cour ſe. J North | South . 1 4. 
Ry 26 223 % of Laude 9 
Se „% | af 4%] 26 Wet. The Coun 


and Diſtance is found y 
in the laſt Example. 


INE 23% 49.7 21-1 
INE 693% 35.8 


— — 
— 


161.3 10-0 24.9 | 134.8 
10.04 3 249 
— 1 — — —— 2 


LA | 109.9 


But if you would keep a Reckoning both in Latitude and Longitude 
you may alſo find the Difference of Longitude by the Traverſe Table, (xc 
cording to Middle Latitude Sailing) thus: Find the Complement of 
Middle Latitude in the Degrees, at the Top or Bottom of the Table, 

and under or above that in the Column of Departure; find your De- 
Parture, and right againſt that, in the Column of Diſtance, you har 
the Difference of Longitude. | | 

Exams, Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath failed 
from Latitude 50 deg. oo min North; then becaule the Difference o 
Latitude is 151 min. or 2 deg. 31 min. the Latitude come to is, 52 deg, 
31 min. and conſequently the Middle Latitude is 51 deg. 16 min: its 
Complement 38 deg. 44 min. which being neareſt 39 deg. I look for 3 
at the Head of the Table, and under it in the Column of Dep. I look 
for the Departure 110, but the Table not proceeding fo far, I take it 

| half, viz. 55, the neareſt to which in the Table, is 54.8 (being lels) 
againſt which, in the Column of Diſtance is 87, which doubled (becauſe 
1 took half the Departure) the Sum 174 min. or 2* 54! is the n 


C2 


8 
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Aſtronomical Definitions. 
Longitude required, which is ſufficiently exact for common Practice; only 

r would adviſe all Perſons for avoiding as much as poflible any Error, that 
very Time the Reckoning is Corrected by an Obſer vation, the Longi- 
ade be alſo Corrected according to Mercator's Sailing, as you are taught 
in the laſt Edition of Practical Navigation. | | 
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Some neceſſary Aſtronomical Definitions. 


HE Poles of the Equinoctial (commonly called the Poles of the World, 
are two fixed Points in the Heavens, oppoſite one to another; the one 
ſible to us, called the North Pole, marked with the Letters N. P; the 
Mer not viſible to us, called the South Pole, marked with 8. P. 


* The 


114 Aſtronomical Problems. 
The Axis of the World is a Line imagined to paſs from Pole to Pole, :. 
bout which is performed the diurnal Revolution, as the Line NPASP, 
The Equino#ial is a great Circle go deg. diſtant from the Poles of the 
World, and divides the Globe into the North and South Hemiſphere ; | 
is noted by the Letters AAQ. — | S 
The Ecliptich is a great Circle interſecting the Equinoctial in two op 
poſite Points, the beginning of Aries and the beginning of Libra, and make 
an Angle therewith of 23 deg. 29 min. It is divided into 12 equal Part, 
called Signs, each containing 30 deg. Which are as follow. 


Aries T Libra = — 
Taurus TT i Scorpio m / | 
Gemini TL called Sagittarius „ called 
Cancer g Northern Signs< Capricornus yer Southern Signs 
Leo 90 Aquarius ﬆ« 
Virgo ut Piſces - XK 


The Ecliptick is noted by the Characters of the twelve Signs, as aboye, 
The Poles of the Zc/iptick are two Points 23 deg. 29 min. from the Pole; 
of the Equinoctial, repreſented by G and D. : 

The Zodiack is a Zone, having about 8 degrees of Breadth on either fide 
of the Ecliptick, and Limits the Latit. of the Planets in their Revolution 

The Meridians are great Circles interſecting each other in the Poles of 
the World, and cutting the Equinoctial at Right-angles, as NPR SP. 

The Tropicks are two ſmall Circles 24 deg. 29 min. diſtant from the E. 
quinoctial being paralled thereto, and limits the Sun's greateſt Declination; 
the North Tropick being marked with 2 C, called the Tropick of Cancer, 
_ South Tropick called the Tropick of Capricorn, and marked with 
"The Polar Circles are two ſmall Circles 23 deg. 29 min. from each Pol: 

of the World, being parallel to the Equinoctial, as Fe G and De V. 

'The Zenith is an imaginary Point in the Heavens, directly over our 
Heads, vig. go degrees diſtant from the Horizon, as Z. 

The Nadir is the Point diametrically oppoſite to the Zenith, as N. 

The Azimuths are great Circles interſecting each other in the Zenith 
and Nadir, and cutting the Horizon at Right Angle, Z S N. 

The Horizon is a great Circle go deg. diſtant from the Zenith and Nadir, 
and divides the World into the viſible and inviſible Hemiſpheres as HAO. 

The Meridian of a Place, is that Meridian that pafſeth by the Zenith 
and the Nadir of the ſaid place, and is repreſented by the Circle Z Nt! 
OQNSPHAZ. | hp! 

Parallels of Altitude, or Almicanters, are ſmall Circles paralled to the WW! 
Horizon, imagined to paſs through any Degree of Altitude between the No 
Horizon and the Zenith, as alt, 


Paralleb 


Parallels of Declination, or Latitude, are ſmall Circles parallel to the 
Equinoctial, and are called Parallels of Declination, with reſpect to the 
Heavens, and Parallels of Latitude reſpecting the Earth, as ® PRC. 
The Latitude of a. Star, is an Arch of a Circle of Longitude, contained 
between the Center of the Star and the Ecliptick, and is accounted either 
Northerly or Southerly. „ 

The Longitude of a Star, is an Arch of the Ecliptick, contained between 
the Circle of Longitude paſſing by the Star, and the beginning of Aries, 
andis accounted according to the Order of the Signs. | 
The Declination of the Sun or Star, is an Arch of the Meridian, con- 
tained between the Center of the Sun or Star, and the Equinoctial, and 
s accounted either Northerly or Southerly. 

The Right Aſcenſion is that Degree and Minute of the Equinoctial, that 
omes to the Meridian with the Center of the Sun or Star. 

Oblique Aſcenſion is the Degree and Minute of the Equinoctial, that ri- 
th with the Center of the Sun or Star. 

Oblique Deſcenſion is the Degree and Minute of the EquinoCtiat,that ſets 
-ith the Center of the Sun or Star. 

Aſcenſional Difference is an Arch of the Equinoctial, contained between 
he Right and Oblique Deſcenſion, or Aſcenſion, or it is the Difference 
{Time between the Sun Riſing or Setting, and Six a Clock. 

The Amplitude, isan Arch of the Horizon, being the Diſtance of the 
tifing or Setting of the Sun or Star from the Eaſt or Weſt, and is ac- 
ounted either Northerly or Southerly. | 


e Diſtance between the Zenith and the Equinoctial. 

Longitude onthe Earth,is an Arch of the EquinoCtial,contained between 
e Meridian of the Place where the Longitude is affigned to begin, and 
he Meridian of any other place, and is accounted Eafterly and Weſter!y. 


Aſtronomical Problems uſeful in Na vigation. 


PROBLEM TI. 
| HE Sun's Place and greateſt Declination given, to find its preſent De- 
clination. | Example. 
Suppoſe the Sun's Place to be 20d. 30m. of Gemini, the greateſt Decli- 
Kon is 23d. 29m. it is required to find the preſent Declination. 
3 The Operation by the Logarithms. 
Radius | 


— w— TY, 


tos. Sun's greateſt Declination 23d. 29m. =—— —— —-- 9.000499 
o the e S. Sun's Longitude 80d. 30m. from Arie... 9.004903 


—— 2 


n the o S. Sun's preſent Declination 23d. gm. North . 9 
| 2 


* 


alles 4d 


Aſtronomical Definitions. 117 


The Latitude of a place, is the height of the Pole above the Horizon, or 


| 


116. Aſtronomical Problems. 


1 | By the Gunter. | 
The Extent from Radius S. gos, to S. 230 297, ſhall reach from S. 9; 
30! tothe S8. 230 10” the Sun's Declination North becauſe in a Northern Sign 
Note; The Sun's Long. is rekoned from the next Equinoctial Point 
Therefore if the Sun be in Aries, Taurus, Gemini, e Aguarius, X 
Piſces,the Longitude is accounted from Aries; but it in Cancer, Leo, Viry, 
br. Libra, Scorpio, Sagittarius, it is accounted from Libra. 
=. Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Sign, 
3 Libra, Scorpio, Sagittarius, Capricornus, Aquarius, and Piſces, are calle 
Southern Signs. Conſequently, if the Sun's place be in any of the firſ fx, 
Signs the Declination is North; but if in any of the latter fix, the Decl. 
nation is South. g 
PRO B. II. 
The Sun's greateſt Declnation and preſent Declination given, to fin{ 
8 | 
The Sun's greateſt Declination is 23® 29' ; and preſent Declination 
is 182 30“ North increaſing, the Sun's Place required. 
By the Logarithms. 
As the S. of the Sun's greateſt Declination 2 3® 29' —— 0.600409 


To Radius, — + — — — 10.0000 
So s the Sine of the prefent Declination 18 30“ North — 9.501476 
To the Sine Sun's Longitude 5246 ——— 0.901007 
That is one Sign (30® making a Sign) and 22 46' from Aries; becauſe 
the Declination is North and increaſing, that is 22 46“ of Taurus; but 
if the Declination had been North decreaſing, it muſt have been accounted 

from Libra, and then it would have been 7 14“ in Leo. 

e 5 By the Gunter. 
The Extent of the Compaſſes from the Sine 23029“ the greateſt Decl. 
nation, to Rad ius S. 909 ſhall reach from S. 189. 300, the Sun's preſent De. 
clination, to S. 32 46' the Sun's Longitude as above. 


— * 


PR OB. II. ü | 
Ihe Sun's Place and greateſt Declination given, to find the Right 4. 
cenſion. Eample | | T 
: The Sun's place 100 30“ in Aguarius, and the Right Aſcenſion required W* 
The Operation by the Logarithms Ty 
As Radius — — — — = — — 10.0680 
To the Tangent of the Sun's Longitude from Aries 490 30 TO 12 


So is the Sc. of the greateſt Declination 23% 29' - —-— 0902452 

| To the Tangent of the Sun's Right Aſcenſion 4 2” — 30.030954 

By the Gunter. | 

The Extent from Radius S. 90® to Sc. of the greateſt Declination 60 

| 31“ ſhall reach from Tangent Sun's Longitude from Aries 499 30' to 
Tangent Right Aſcenſion 47* 2' required. 1 

| | Ott, 


[ _ 
a | 4 
BY | 
: »” 
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Aſtronomical Problems © 117 
Note ; This Proportion gives the Sun's Right Aſcenſion from the next 
quinoctial Point; but it ought to be accounted from Aries, according to 
de Order and Succeſſion of the Sign, and therefore in this Caſe 47% 02' 
dtracted from 360d. gives 312d. 5 8m. the Right Aſcenſion from Aries. 
„ | | 
The Latitude of a Place, and the Sun's Declination given, to find the 


un's Amplitude. 
Example. 


The Latitude 519. 32m. North, and the Sun's Declination 15d. 20m, 
orth, what is the Amplitude? | ; 


The Operation by the Logarithms. 
Sc. of the Latitude 519. 32ꝛm..æð “vd — 9.793832 


o Radius 3 FFVFVFVVVVVC 1... 
\is S. of the Declination 15d 20m. North — - 9.422318 


othe S. of the Sun's Amplitude 25d. 9M. -——_ -——- 9.628486 


wes 


By the Gunter. 
The Extent from the Sc. of the Latitude 38d. 28m. to the Sine of the 
:clination 15d. 20m. North, ſhal! reach from Radius S. god. to S. 2 5d. 
n. the Sun's Amplitude North as above. 
Note ; If the Declination be North, the Amplitude is North, andif the 
eclination be South, the Amplitude is alſo South. 3. 
PROD V. Ta | 
The Latitude of a Place, and the Sun's Declination given, to find the 
itel Wcenfional Difference. 
Example. | | 
Suppoſe in the Latitude 51 deg. 32 min. North, the Sun's Declination 
10 deg. 45 min. North, and the Aſcenſional Difference required. 
| .. The Operation by the Logarithms. | 
Tangent Complement Latitude 51 deg: 32 min, —— —— 0.900085 
» Radius —ͤ — — — 0.000000 
is the Tangent of the Sun's Deelination rod. 45m. — 9.278424 
dS. of the Aſcenſianal Difference 13? 50' —— 9-378339 
By the Gunter. | 
The Extent from Tangent 389 28“ (the Comp. of Latitude) to Tangent 


Hd | deg. 45 min. the Sun's Declination, ſhall reach from Radius S. god. to 
Sz deg. 50m. the Sun's Aſcenſional Difference, as above. 
2403 PROB. VI. 


o find the Oblique Aſcenſion and Deſcenſion. 
rſt, Find the Aſcenſional Difference by the fifth Problem. 
condly, the Right Aſcenſion by the third Problem. 


Then 


a ͤ — — —ꝓ—— > I — —äiU—œ . = — — — 


R Aſtronomical Problems. 
Then if the Sun's Declination be North, the Aſcenſional Difference; 
tracted from the Right Aſcenſion, gives the Oblique Aſcenſion, and- 
ded thereto; gives the Oblique Deſcenſion. But if the Sun's Declinationjy 
South, the Aſcenſional Difference added to the Right Aſcenſion, gives, 
Oblique Aſcenſion, and ſubſtracted gives the Oblique Deſcenſion. 
Note, That if the Aſenſional Difference exceed the Right Aſcenſyy 
add to the Right Aſcenſion 360 Degrees, then ſubtract the Aſcenſio 
Difference therefrom. | 
Or ifboth being added together exceed 3God. the Exceſs is the Oblicy 
Aſcenſion or Deſcenſion. 


ö PRO B. VII. 
. To find the time of the Sun's riſing and ſetting, and length of the n 
or Night. | 
Find the Aſcenſional Difference by the fifth Problem, which en 
vert into Hours and Minutes of Time, accounting for 15 deg. to the *＋ 
quinoctial one Hour, and for every degree 4 Minutes of Time, and for: 
every 15 Minutes of the Equinoctial 1 Minute of Time. T} 
If the Sun's Declination be Northerly,the Aſcenſional Difference adi In 
to ſix Hours, gives the Time of Sun ſetting, and ſubtracted is the T c 
of Sun riſing. | ; A 
If the Declination be ſoutherly, contarily the Aſcenſional Differen eh 
added, gives the time of Sun- riſing; ſubtracted is the time of ſetring. WM... 
The Time of Sun-ſetting doubled gives the Length of the Day; e 
Time of Sun-riſing doubled, is the Length of the Night. s 
? Les Example. Ki 
In Latitude 51d. 32m. North, ſuppoſe the Sun's Declination 21d. 57a. 
North, the Aſcenſional Difference is 30d. 29m. which reduced into Tim ; 
3 ˖ q 
$a 3 
6 oo N. . 10 


Sun ſettetxkpꝑ 8 0 2 S 16 04 length of the Day.. 
doubled is — 
Sun riſetn 3 58 5 | O 7 56 length of the Night. 
PR OB. VIII. | 
The Latitude of a Place, the Sun's Altitude and Declination giyen,! 
find the Azimuth required. 


The Rule. | 

Take the Complement of the Altitude, the Compl. of the Latitude, ani 
the Compl. of the Declination to go deg. add them together and take ti 
Half Sum ; ſubtract the Compl. of the Declination from the half Sum, anc 
take the Remainder ; then ſet down the Compl. Arithmetical of the Sine 
of the Compl. Altitude, and Compl. Latitude, and thereto add the Sin 
of the Half-ſum and Remainder, half the Sum of theſe four Logarithm 
is the Sc. of half the Azimuth required. Nate 


——— — — —— —— — — 


Aſtronomical Problems. 3235 
vote; If the Declination be South in North Latitude, or North in 
1th Latitude, inſtead of taking the Complement of the I =clination to 
5 deg. there muſt be go deg. added thereto, and then proce l as before. 
8 The Operation by the Logarithms. 

42 : 30 Compl. Altitude —. 8. Co. At, o. 170317 
38 : 28 Compl. Latitude 8. Co. Ar. 0.206108 
69 : 30 Compl. Declination 5 
150 : 28 Sum | ; | | 
75 : I4 Half Sum — ——_— S. — 0.085414 

5 : 44 Exceſs of the half ſum above c. Decl. S. — $8:590590 9 

« Sum to. 3014568 

Halt Sum 9.080726 


5 * ” l 
- - 1 4 
Aa ä — . „ 

— — i. — — — — w_ — a — — — 


61d. 21m. SC. 
Grd. 21m. 


ich doubled is 122d. 42m. the Sun's Azimuth from. North required. 
The Operation by Gunter's Scale. 
The Extent of the Compaſſes from Radius S. go deg. to S. 42 der. 
min. the Complement of the Altitude, ſhall reach from S. 38d. 28m. 
: Complement of the Latitude, to S. 24 deg. 40 min. then the Extent 
m Sine 24 deg. 40 min. to Sine 75 deg. 14 min. the half Sum, ſhall 
ch from Sine 5 deg. 44 min. the Exceſs ofthe half Sum, above the Com- 
ment Declination to 122 d. 42 min. (upon the Line of Verſed vines) 
ich is the AZimuth required. 
xamp. 2. In the Latitude of 51 deg. 32 min. North, the Sun's. Declina- 
nis 18 deg. 15 min. South his Altitude 17 deg. 45 min. and the Azi- 
th from the North required. 4 | 
m. The Operation by the Logarithms. 
72 : I5 Compl. Altitude —— ——— 8. Co. Ar. 0.021182 
38 : 28 Compl. Latitude —— 8. Co. Ar. 0.200108. 
108 : 15 Declination go deg. being added, becauſe South. 
218 : 58 Sum 
Tick 199 29 Halt ſum Compl. to 180% is 70? 31'S, —— — 9.974381 


— 
* 
1 % 
. — 1 — 
8 5 _ — 
—— — — — _—_ 


VT 
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I : 14 Remaigder / — —.— — 8.332024 
0 Sum 18.5 3405 5 
Wt 70 : 20 —— 8c. —— Half ſum 17 
11 „„ 20 | — — 
le, anch doubled is — 158 : 40 the Azimuth from the North required. 
ke th | By the Gunter 
m, an The Extent from Radius S. god. to the 8. 72d. 15m. the Compl. Al- 
e SingÞ4c, ſhall reach from the S. 38d. 28m. the Complement Latitude, to the 


zd. 20m. then the Extent from the S. 36d. 20m. to S. 70d. 31m. the 
rithoÞplement of xogd. 29m. (the Half Sum) to 180d. ſhall reach from. 


Remainder S. 1d. 14m. to 158d, 40m. (upon the Line of Ver ſed Sines) 
Sun's Azimuth as above. | "2 


120 . Aſtronomical Problems. 

In South Latitude, the Operation is the ſame with the two Precedin 
Examples, only the Azimuth is found from the South. ; 

After the ſame manner you may find the Azimuth of any Star. 

PRO B. IX. TheLatitude of the place, the Sun's Declination 25 
Altitude being given, co find the Hour of the Day. 

Example. In the Latitude 51 deg. 32 min. North, ſuppoſe the Sun's 1 
clination 23 dez. 29 min. North, the Altitude 36 deg. 30 min, in t 
Afternoon, and the Hour from Noon required. | | 

The Rule. Take the Complement of the Declination, the Complenes 
of the Latitude, and the Complement of the Altitude to po, add the 
together, and take the half ſum, ſubtract the Complement of the Altituv 
from the half Sum, and take the Remainder, then ſet down the Comgj 

ment Arithmetical of the Sine Complement of the Declination, and Cc 
plement Latitude, and thereto add the Sines of the half Sum and Remy; 
» der : half the Sum of theſe four Logarithms, is the Sc. of the half Tin 
required in Degrees and Minutes of the EquinoCtial. 
4. .. The Operation by the Logarithms . 
66 : 31 Compl. Declination y — 8. Co. Ar. 0.037; 

'38 : 28 Compl. Latitude -—— 8. Co. Ar. 0.2061 

53 : 30 Compl. Altitude | 

"- C66 5:30 Sum : | 

70 : 14 Half Sum ä — . —— 0.00221 

25 : 44 Remainder k -— Sine —.——— 0.0376 

os. 6 Sum 19.1830 

30 Og — — Ic, Half ſum 9.936; 
O 09 | 
Which doubled is 60 18 and reduced into Time, makes 4 hours 1 ni! 
2, the Hour of the Day Afternoon. 

But if it had been in the Forenoon, 4 hours r min.; ſubtracted fra 
12 hours leaves 7 hours 58 min. + for the Time in the Morning. 

If the Declination had been ſoutherly, then inſtead of taking the Car 
plement of the Declination to go deg. there muſt be go deg. added the 
to, as in the ſecond Example of the Eighth Problem; do the ſame wi 
the Declination is North in South Latitude. 

Byte Gunter. 

The Extent of the Compaſſes from Radius S. gos to S. 66 31 the Con 
plement of the Declination, ſhall reach from S. 38? 28” the Compleme 
Latitude, to S. 34 40“; then the Extent from S. 34 40 to the 8. 
79 14', the half ſum ſhall reach from S. 25 34“ the Remainder, to & 
5” (upon the Line of Verſed Sines) the hour of the Day near as abof 

P R O B. X. Having the Latitude of the Place, the San's Right 
cenſion, with the Right Aſcenſion, Declination, and Altitude of a St 
given, to find the Hour of the Night, | Nan 

xa 
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Aſtronomical Problems. 121 
Example. | 5 

n the Latitude of 5r deg. 32 m. North on the 7th of January, 1733, 
Sun's Right Aſcenſion is 20 hours r min. the Right Aſcenſion of the 
1's Tail is 11 hours 31 min. the Declination 16 deg. 10 min. North, 
Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, the hour 
he Night reguired. | 


| . © The Rule. | | 
Take the Complement of the Star's Declination, the Complement of 
Latitude of the Place, and the Complement of the Star's Altitude ; 
| them together, and take the half Sum, ſubtract the Complemement of 
Altitude from the half Sum, and reſerve the Remainder ; then ſet 
n the Complement Arithmetical of the Sines of the Complement of the 
's Declination and of the Latitude of the Place, and thereto add the 
es of half the Sum and Remainder : Half the Sum of theſe Four Lo- 
ithims, is the Sc. of half the Diſtance from the Meridian. 


The Operation by the Log arithms. 
3758 Den; oy a | 
0010 73 : 50 Compl. Star's Declination S. Co. Ar. — 10.017506 
38 : 28 Compl. Latitude — — . 8. Co. Ar. 0.200168 
| 50: 30 Compl. Star's Altitude. 
9221 171: 46 Sum 
376 85 : 53 Half Sum — Sine — 9. 
83G 20 : 23 Remainder w——m——_—_ — — Sine — 9.647749 
| | Sum 19.870291 
; 30d. 32m. 9, ---- Half Sum 9.035145 
* zod. 32m. 
3 fra ich doubled is 61d. 04m. and reduced into Time, gives four Hours, 
r Minutes, 16 Seconds, or + of a Minute. 
By the Direction given in the Uſe of the Table of the Sun's Right Aſ- 
ſion, and of the Right Aſcenſion and Declination of the Fixed Stars, 
| the Time of the Star's coming upon the Meridian, if the Star be to 
Eaſtward of the Meridian, ſubtract the Star's Diſtance from the Me- 
an in Time, from the Time of the Star's coming upon the Meridian; 
it the Star be to the Weſtward of the Meridian, add the Star's Di- 
nce from the Meridian, to the Time of the Star's coming on the Meri- 
n; the Sum or Difference is the Hour of the Night. In this Exataple, 


e 9. e Sun's right Aſcenſion 20 Hours o Minute ſubtracted from the 
- rs Right Aſcenſion (with 24 Hours added gated 35 Hours 31 Mi- 
1 W's; leave 15 Hours 30 Minutes, the Time of the Stars coming on the 


gu eridian; from which Subtracting 4 Hours 4 Minutes leaves 11 Hours 
a Minutes; the Hour of the Night. N 
| ; Q Note 


112 Courſes and Diſtances. 
VNore fartber, If the Star's Declination be South in North Latitude, 
North in South Latitude, inſtead of taking the Complement Declinatiy 
to po deg. there muſt be go deg. added thereto, as has been they; 
the Eighth preceding Problem. 1 2 


The Operation by Gunter's Scale. 


The Extent of the Compaſſes from Radius S. 90® to the S. of »; 1 
grees 0 Minutes the Complement of the Star's Declination, ſhall re 
from S. 38 Degrees 28 Minutes the Complement of the Latitude, to t 
S. of 16 Begrens 40 Minutes; then the Extent from S. 36 Degrees 
Minutes, to S. 85 Degrees gů3 Minutes the half Sum, ſhall reach from! 
26 Degrees 23 Minutes the Remainder, to 6x Degrees og Minutes (ap 
the “Line of verſed Sines required.) With which proceed as has been dire 
ed to find the Hour of the Night. 


— 


Courſes and Piſtances between ſome of the moſt eminent Places on 

"Coaſt of England, &c. As alſo the thwart Courſes between the L. 

Coat of England aud Holland, the South re of England, » 
France, and tbe Weſt Courſe of England and Ireland. 


| Lex 
From Bockne/s to Catneſs, North Weſt —— — —ñ—ñ——— — , 
From the North Forelaud to the Texel, North Eaſ.r..-=Xö —— { 
Frora the Spura to the Texe!, Eaſt by South — — — | 
From Tinmouth to the Nage of Nerway, N E by E. 
From Tiamouth to Holy Land, Eaſt by South oo ——— — | 
\ 


From Nurmaat h to the Texel, Eaſt by North ow . — 
From New-Gefle tO Maes Deep 'ENE. — — — — — 
From the North Fore land to the Macs, EN EK 
From Netcat le to the Fly, ESE — — — — 
From Scarborough to Holy Land, Eaſt Northerly _ — — 
From the Start to the Eddyſt one, Weſt half South ———— germ aye 
From the Lands End to Silly, Weit South Weſt } Weſt ——— — 
From the Caſcets to Blackneſs, Eaſt North Eaſꝗʒ mou—_ —_—— 
From Beachy to Blackneſs, Eaſt a quarter North. 9 


Suundings coming into the Chaunel. 123 
rom Dover to Diep, South half Weſt — — — ů — 26 
rom the Ligard to Gnernſey, Eaſt by Sout ?!ſ—. 35 
rom the Start to Seven I s, South half Eaſt — — — — 25 
rom Silly Uſhant, SE y S — — — — — — 35 
rom the Lizard to pant, South — wy ow 27 
rom Hartland Point tothe Iſland of Londey, North —— ———— 03 
rom Londey to the Holms, Eaſt by North — w— oe — — 15 
rom Black Rock to Tuſcar, Eaſt North Eaſt·—— 0; 


[3 . rom Cape Clear to Old Head, Eaſt by North — 13 
to rom Greſbolm to Waterford, Weſt by N ort :. 2 
ee; rom the Lands End of England to Tuſcar, North by Weſt — —— 40 


rom the Lands End of England to Waterford, North North Weſt— 40 
rom Holy Head in the Iſland of Angleſey, to the Bar of Dublin W by N 18+ 
rom Rockel to Black Rock, South by Eaſt | 
rom the Landsend of England to G e Clear, North Weſt by Weſt — 35 
rota the Landsend of England to Old. bead, North Weſt —— —— 35 


— — — — 80 
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Table of the Soundings coming into the Channel, reſpecting 
the Bearing and Diſtances of Silly, Uſhant, the Lizard; c. 
with theDepth in Fathoms andthe various ſorts of Ground. 


— Bearings \ F The various ſorts of Ground. 
— © South 30 Branny ſand, like Ground Wheat 
* SSE 45 Whiteſand mixed with ſhells 
— 8 SE zo] Coarſe Owſe | 
ok | ESE 53 Coarſeſandand fine red ſhells | 
* E by S 78| Owſe ſand, with Queen ſhells amongſt it 
74 E by N 72] Owſe like Muſtard Seed, with broken ſhells j 
* | E by N 720 Pepper ſand, black and yetlow \ 
5 E by N 72 Black, white, and red ſtones with Owſe j 
- 8! ENE 60] Some black Sand N 
F ENE 80] Rocky Ground 
* | ENE oz] Fine white ſand * 
8 N E by E. 85] Sand and owſe together | 
—H | NEvyE 20] 55] White and red ſand mixed with ſhells | 
—_ J NEbyE 50lco0] White ſand with Owſe and Nits | 
NE by E 300 64] Branny ſand, with white and red ſhel's | 
"Fr | NE by E 0] 48] Black fand | 
L NEby E 431 65] Branny ſand with ſome pieces of ſheils | 


Q 2 North 7 


124 Soundings coming into the Channel. 
4 Bearings. E gp | F * The Various Sorts of Ground. 


— ———ů—ů— — =» 


North Eaſt 100% 9 4o 6: [3ranny fand, ſmall ſtones, Herring By 


— 


NE by NI 10 d 200 57 mall red ſand 5 
} NNE. Icio 4c White ſand then entring on the Bank 
Nby E | 18 6&|Red ſand; with black and white Sco//op./ 
North 12449 15 65 Zroken ſhells with white and red ſand 
— North 1040 47 Os White ſand on the E. part of the Bank 
S4 NNW | 23148 52| 75]Aed ſand and ſhells amongſt it 8 
; N W by NI oho 40 54 More ſhells, the Ligard N. E. diſt. 181 & 
North Weſt o4lz9 10 c Zranny ſand with black and broken ſte & 
13 Nerth Weſt oy 47] 6c|tor.yy Ground 
j NWbyN | o4ſco 25| 61]Red & black ſand, with gliſtering ſhell 
NWbyW| 2,| 4% Phells & ſand like the points of Needles 
| W byN | 13ſkzo 25| 63]Fine white Sand, with a little owſe 
Weſt | 21iſco og] 6 Red & black Sand, with gliſtering ſheli 5 
WbyS | 32149 gc| 7 Line white ſand, and gliſtering ſhells 8 
L. W. bys | 3: | 4cJLike broken Wheat or Coarſe Bran 7 
North oc 36163 Full of ſmall Mace ſand 
N. by E. | 15];8 1; S Round ſtones mixed with Scollop ſhells 7 
N. E. by N. r1 50 Small beaten ſhells and Hakes Teeth 1 
| 


North Eaſt] 2718 folg gray and brown Sand with white ſhells 


North Eaſt 2c|;8 roſ85 boy and ſmall peices of Cockle ſhells 


* 


4 N. E. by N. ois 300580 White and gray mace Sand 
09 ENE 14418 36 58 mall ſhells and Herring Bones 
1 1 E by N 278 308 5White & gray Sand with ſmall red ſtone 
1 Eaſt So ool7oBranny Sand, with ſome ſhells N55 
4 | Eaſt och oog Red ſand, ſhells things like Needle pointy: 
ma J Eaſt rio 15/70|Fine white Sand ” 
'| 8 Eaſt 33% 15|87]Dazling Sand like Barley ſtraw : 
1 * Eaſt o4[:9 10[60;Full of Mace Sand and broken ſhells Wz 
— 14 E by S. ] 04];}8 56063 Shells like Perriwincles P 
1 En 70 hells gray & red pieces of Cockle ſhells Wy 
i} ESE 120 20[68 Groſs white ſand with ſhells * 
iid 8 odſig 05/54White ſhells and fine ſmall Stones 80 
| 1 ESE 0c | Go|Hakes teeth & ſhells like oatmeal Hu. / 
| 8 E by E | 2c|t19 15172 Great ſtones like Peaſe and Beans 
11 SE by E. Logo 1 516 5Sand and ſome Shells 
1 S E by E 37 18 20[65iſJames's ſhells 'E 
1; | i SE by E isl;9 25 Co Small Scollop ſhells with ſome Stones 4 


nn” * 
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Bearings 
— — — 
North Eaſt 
NE by N 
NNE 
N by E 


North Weſt 
NorthWeſt 


Sounamgs coming into the Channel. 


W by N 

W by S 

N Eby E 
NE by E 
North Eaſt 


| 
| ; North 
q 
| 


WNW 3 47 
: 


pee 72.4 0,7 


DN 


ö 


s 


North Eaſt 


1141] Fine Sand, and Scollop ſhells 
58 40] Fine Sand, Scollop ſhells and ſmall ſtones 
2127] Shingle Ground 
2.20] Small ſtones | 
02.17] Great Shingly Ground 
2:15] Small Shingly Ground - 
0213]. Rocky Ground 

1 * - 
5770 All the Ground from Albions to the E. end of. 
0318 the Wig bt as Chalky, and brown ſand . 
04 T6: Rough Ground With ſome big ſtones 
0421] A kind of ſandy fiſhy Ground a 
O8 3. Fiſhing Ground ſomewhat red, with {tone 
0026] as big as Peaſe, and {mall as Beans 


be various ſorts of Grounds. 
Marſhy ſhells and ſome Scollop ſhells 
 Marſhy ſhells and Hakes Teeth 
Marſhy ſhells like Oatmeal Huſks 
- Marſhy ſhells and Hakes Teeth 
Stones as big as Beans four Leagues off * 
Gray ſand like Oatmeal Flower 
{ Marſhy ſhells and ſmall ſtones 
Small ſhingly ſtones, and marſhy ſhells 
Fine marſhy ſhels and white ſtones 
Black gravelly Ground with ſmall ſtones 
| Scollop ſhells 
Great ſtones and rough Ground 
Like Husks of Oatmeal and ſmall ſtones _ 


Dirty brown ſand and Hakes Teeth 
Dirty brown ſand . 
Fine ſand, and within this 28 and 30 Fath 


, Like theDuſt of a Grindſtone, with Hakes 

'  Feeth and ſhells. 

Gravelly ſand, ſmall ſtones and ſhells 

Redd iſh ſhells maſhed as if beat in a Mor. 
ter, white ſand and ſcollop ſhells 


Small mingly ſtones, as big as Peaſe 
Streamy Ground with ſmall ſtones 
The ſame with ſome lack Sands 


6 * 
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and S. W. in and out, which makes it a better Out-let to the Weſtwarl 


the high Land called Pendennis Caſtle. In the Entry neareſt the ſaid 
ſide lieth a Rock above Water, you may ſail in at either ſide of it, 


them on the Larboard ſide going in, and on the Starboard fide coming out: 


2 | | 
126 F 
Directions to ſail into ſome of the Principal Harbours o 

4 8 the Coaſt of England. 

„ Directions tu ſaii into Silly. 22 255 

| FHLEY is divided into divers Wands; along the Weſt fide lieth x 

great many Rocks. Thereare ſeveral Channels through which to 2 
in, but the Southermoſt, called St. Mary's Sound is the beſt, being a fit 
opening of the Channel, but near the midſt lie two ſunken Rocks, which 
in foul Weather, the Sea may be ſeen to break over: It is beſt to leaye 


Go ſo near the Starboard ſhore, as that a Stone might almoſt be thrown 6 
ſhore. and when you are within the Point, luff up round, and come ton 
Anchor in the fight of the Houſes; or when the Town is brought op 
to the Valley, leave two thirds of the Harbour on the Larboard fide. 
| | To ſail into Foy. 

\Foy may be very eaſily known lying in between two high Lands; on th 
W. fide of the going in, is an old Church and Caſtle, and on the E. fic 
the Ruins of an old Church. The going in is 'a Mile and a half n 
Length from ſide to fide, and no Danger; when you are in, you may an 
chor before the Town, or run up above the Town. This Piace lieth NEB 


than Plymouth or Falmouth : There is 3 Fath. at low-water at 1 Tide 
Here you may lie aſhore to Waſh, Tallow and ſtop Leaks; The Sprit 
Tides riſe and fall 16 and 17 Foot, and it is high Water here at Full an 
Change half an Hout paſt 8. There is good Anchoring in the Road wit 
out the Harbour, from g to 10 Fathom water, but without that Dept 
foul Ground. | | 

To ſail into Falmouth. hy 
Upon the Wowſt Point of the Haven of Fa/mouth, ſtandeth a Caſtlen 


the inner fide of the Eaſt point lie alfo ſome Rocks off the ſhore ; ont! 
Faſt fide is deepeſt Water and moſt Room, therefore in going in, give ti 
Eaſt Point a large Birth; there will be 7 or 8 Fathom. Keep the {ii 
ſhore till you come within St. Maude's Caſtle ; which when it bears E 
there will be 16 or 17 Fathom ; but half the Harbour over towards Sn 
ick is but 4 or 5 Fathom, obſerve in going in to keep the Manat 
open and ſhut on the Point of Falmouth Cafile ; and fo it muſt be kept Mn, 
you ſhut the Church over Penny Comguick, into the North Eaſt end of iin 
8mithick, and ſo bear over to St. Maudes and ride with the Caſtle EHV 
laying one Anchor in 18 Fathom, and the Weſtermoſt Anchor in 4 ige 
thom, as ſhalll ſeem convenient. 
5 TD o ſail into Plymouth. | e ( 
At theEaftermoſt Point of P/ymouth-/ound lieth an high round Rock gt. x 
led Mewftone ; between it and the Rambead lieth the ſaid Sound. No 
North Eaſt, being round and deep. | 


* 
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n A little to the Northward of Rambead, is a fair Sand Bay, where is good 
Anchoring cloſt under the Land, in g or 10 Fath. South, a little Eaſterly 
from Rambead, lies a Rock above Water called the Eddy#oze, the Point 
of Plymouth lieth from it N. by E. diſtant about 4 Leagues. 


bla the Sound, by the Land of Plymouth, lieth an Ifland called St. Nic ho- 
. las, or Drake Ifand, which is joined to the Weſt ſide, with a Range of 
Lal 


Locks under Water, ſo that you may fail along to the Eaſtward of it. 
79% fail into Catwate. 
To ſail into Catwater, run in between the Iſland and the Point on the 
Faſt fide with the Land of P/ymoutb, till Catwater open on the Starhoard 
fide, then go in to the Eaſtward between the Point of Plymouth, and the 
Point on the Starboard ſide, leaving moſt part of the Channel on the 
Starboard fide, until you come within the Point, and Anchor there right 
vzainkt the high ſteep Northern Land; there is at low Water, with extra- 
ordinary Tides 4 and 5 Fathom. - | 
In ſailing into Catwater, beſure to giye a good Birth to the ſouthern 
Point of the Entry, for there lies off the ſaid Point a Ledge of Rocks un- 
ler Water, about 2 Cables length off from the Land. Upon the Point of 
he Ledge lies a Buoy, where is about 12 Foot Water at half Flood, which 
Wuoy muſt be left on the Starboard ſide going in, and when Catwater is al- 
ogether open you may run in to the Eaſtward, leaying in the Entry of the 
Harbour two thirds of the Channel on the Starboard-ſide, as aforeſaid, 
kecauſe the South Shore is ſomewhat flat off, there lying a ſandy Bank, 
hich reacheth to the ſecond Point of the South Shore of Catwater. - 
A little to the Eaſtward of Drake and, lies a Rock under Water, up- 
In which at low Water, it is not deeper than two Fathom. To ſail with- 
n the Land you may go to the Eaſtward or Weſtward of the Rock, as 


xcaſion ſerves. 
To ſail into Dartmouth. / | 
Dartmouth hath a narrow Entry lying in between two high Lands: On 
ach fide of the Haven, ſtandeth a little Caſtle ; on the Veſt ſide is a 
hurch on the high Land, called St. Patrick's Church. Tofail in coming 
om the Weſtward, run in along by the Weſt Land, ſo far to the Eaſtward 
ntil the Key of the Village (an the Eaſt ſide of the Haven) be brought in 
ie midſt of the Entry of the Haven between the two Lands; it is conve- 
ent to ha ve a Boat ready (if any Guſt of Wind ſhould come from the 
ugh Land) to row in. Being come in, edge over to the Weſt fide before 
ie-Brewhouſe, and anchor there in o or 11 Fath. or before the Village 
n the Eaſt fide at pleaſure. At the Eaſt fide heth a ſunken Rock, to 
void which ſteer in with St. Patrick's Church, and do not bring the Vil- 
ige, which ſtandeth on the Weſt ſide of the Harbour, without the ſaid 
burch, but keep the outer Houſe of the ſaid Village in the Eaſt ſide of 
ie Chappel always in fight, without the Bylwarks on the North fide by 
Patrick's Church; then there is no danger of the Rock, inthe Range 


ck 
No 
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by the North point. Between Dartmouth and the Start, neareſt to Dart. 
mouth, ſtandeth a white ſquare Steeple, called Fackman, which is a very 
good Mark to know Dartmouth by. | 

; 3 We To ſail into Torbay. © | 

Bring the Weſt point of the Berry S. by E. or S. S. E. from you; and an. 
chor there in 7 or 8 Fathom, where you ſhall be Landlockt for a S. and 
S. W. Wind. At the North Eaſt end of the Bay-is alſo a Tide Haven cal. 
led the Tormain ; before it is a very good anchor Ground in 4 or 5 Fath, 
according as you deſire to be nearer or farther from the ſhoar, 

Directions for ſailing in at the Eaſt end of the Iſle of Wight to Portſ- 

* mouth Harbour and alſo to Hampton. 

If you come from the Eaſtward with a Northerly Wind, bound into the 

Jef Wight, or Portſmouth ; after you come to the Weſtwards of the 
ſhoat called the Owers, hale in North Weſt with St. He/lens Point; but 
do not hale too much to the Northwards, for there lies a Bank off of Lone 
fone Haven, to the Eaſtward of the Horſe, that hath not above 13 Foot 
on it at low Water ; but keeping in 7 or 8 Fath. carrieth you clear with. 
out it, and will bring you to the S. E. end of the Sand called the Horſe. 
St. Hellen Church being SW. by W. from you, you may run in five Fath, 
and when you have brought the Weſtermoſt great white Parch, or Chalk 
upon Parch Down (which is the high Land to the Northwards of Port/. 
mouth) a Ship's Length to theWeſtward cf South Sea Caſtle that ſtands up- 
on the Beach, then you may luff up without Fear: Being then to the Weſt. 
ward of the Hor/e, and ſteering with that Mark, it will lead you in along 
the Hor/e unto the Beach, and ſo into the Harbour of Por? /mouth, keeping 
along cloſe by the ſhoar, until you come to the Town-walls-end, and there 
vou muſt bear off a little for a Flat, that lieth off from the ſhoar ; this is 
for an Eaſterly Wind. But if you intend for Sfokes-bay, when you hare 
brought the Fire Beacon on Brown Down,which is to the W. N. W. of Haji: 
wood point within a Ship's length without the ſaid Point, then you may 
bear to the Weſtwards along the outſide of the Spithead, which is the 
ſhoal on the Weſt fide of the Entrance of Port ſmouth Haven. 

If the Wind be Weſterly or Southerly, and you ,are coming from the 
Weſtward and deſign for St. Hellens Road or Stoke's-bay ; from Dunnoſe to 
St. Hellens Point, the Courſe is N. E. by N. and N. N. E. but borrow n0 
nearer to St. Hellens than 6 or 7 fath. for the Spit lies off a great wap, but 
if it be clear Weather, that you may keep Sand Down Caſtle open of the 
Culver Cliff, that Mark will lead you without the Spit of the Point; ſteer 
along in this Mark, until you open St. Hellens Church about two Ships 
length open of the Red- Cliff within St. Hellens Point or Port Sea Caſtlet0 
the Eaſtward of South Sea Caſtle, then are you clear of the Point, and may 
ſteer to St. Hellen sRoad N. W. and having brought the Point S. by W. or 
between that and the S. by E. you may anchor in 7 or 8 Fathom Water 
on very good Ground. | 


Note 
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Note, That you have no good clear Ground all along the Iſland until 
ou have opened St. Helen's Church, as aforeſaid, and have brought the 

pgint to bear from you S.S. W. | | 

From St. Hellen's Point, to go between No Man's Land, and the Horſe, the 

rect Courſe in, is NW. by N. and NW. but you have no ſhoaling upon 
he S. W. fide of No Man's Land, for you have 16 fathom and the next Caſt 
ut 3 ; but at the Horſe you may ſtand into 10, 9, or 8 fathom : If the 

rong Tide be ſpent , and ſmooth Water, you ſhall have a great waſhing 

them by the Over fall of the Water; but eſpecially on No Man's Land, if 

de clear Weather, there are very good Marks to lead you in, which 
re as follow ; keep the two Windmills on the Downs on the Ie of Wight, 

at they may be ſeen clear all over the Trees between you and them, but 

o more above them than even clear; this Mark will lead you in, and ſo 

p all along the Iſland without ſome middle Ground that lieth W. S. W. 

the Point of No Man's Land. 

Alſo from St. Hellens- point (if it be clear Weather that you can ſee it) 


wo ere is a direct Mark, vis. a Part of an Old Caſtle formerly called. 
T7 eleweed Caſtle, ſtanding on Gilkeker Point (which is kept white;) 
+ ep Go/port Church and that Caſtle in one, or this Caſtle in the middle of 


zz Wood about the Church, which ſheweth with a Valley like a Saddle, 
d ſo you may run directly in without fear. Or if the Wind be ſo that 
du are forced to turn in, then you may run the ſaid Mark within two 
ls breadth of each end of the Wood. In the middle of the Channel is 
 fzthom Water; and if you bring the ſaid Mark right under the North 
dot the Wood you ſhall run in a middle Ground near the Heor/e that 
th not above 10 foot on it at low water, and hard Sand. | 

Toſail within the Wight in thick Weather. 
To ſail between the Main and the Wight in thick Weather, borrow in 6 
athom off St. Hellens, and ſteer N. W. by N. and NNW. from St. Hellens 
dint, till you have 12 fathom, and then ſteer more Wefterly, as you find 
e Depth; come no nearer No Mans Land than ꝙ or ro fathom ; in that 
epth you may keep along the Wight Side, if the Wind be ſoutherly ; but 
it be large, keep in in 14 or 15 Fathom, which is a good Birth fromboth 
les, and ſo ſteer W. by S. and WSW. as you find the Depth until you 
me to Cows. Note, That being about Stoał's- hay, there will be leſs Wa- 
r, if you go nearer to Cows, there you may anchor in 12 or 14 Fathom | 
the midſt of the Channel, where is good owſy Ground. 


Directions for Dover Road. 


The beſt Ground in Dover Road is with the I hiteway, tothe NW. of 
wer Caſtle, or between that Hill that comes from St. Fames Church, 
ich is a flat Steeple at the North end of Dover Town, for a thwart 
lark, and ſo in what Depth you pleaſe, from 12 to 14 Fathom. Thwart 
i Fouikfone in 12 or 14 Fathom is very good Ground. 

R Directions 
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Directions to ſail into the North Foreland through the Gulls in the Niels. 
If your Ground Tackle ſhould fail in the Night riding at the North h, 

land, as very often hath happened, and you cannot Weather the Forelai 
weather the Nortb/and-head ; if you can butſee the North Fore/and Lish 
when that Light-houſe bears N. W. or N. W. by N. then bear over into} 
or 9 Fathom, and being in that Depth (ſteering S. S. W.) you may be ſur 
it will carry you directly through with the Brake, but keeping your Le 
carefully, and borrowing no nearer the Brake than 5 Fathom, nor pojre 
without 9 Fathom or nine and a half, as you have the Tide under you; thy 
Courſe will lead you through without Danger. | 


Directions for the North end of the Goodwin, for ſuch as ſail from the 
2 Foreland to the Southward in the Night. 

If you be at the North-foreland, bound for the Downs, and that the Tit 
do fall ont too early or too late, to turn into the Downs with the Wind: 
S. W. or S. S. W. take the following Directions. 

If it be in the Morning before Day, then be ſure to weigh anchor 
convenient Time, to be at the Nerth-/and-head at the turning of the Lit 
to the South Ward. From the Forelaud you may ſteer out with a Flood Tit 
S. E. by E. and S. E. or keepthe Light of the North Foreland, N. W by.. 
this Courſe will lead you out. But for the more certainty, be ſure le 
the Lead well, ani then you may borrow off and on with the aforelii 
Winds, in 7 or 8 Fathom, and ſteering out with the aforeſaid Courſe, 5 
ſhall find the Depth ſuddenly change to 15 or 20 Fathom ; then you un 

hale up cloſeto the Southward, along the Back of the Goodwtn, the Et 
moſt fide of which lies S.S.W.and N. N. E. 12 or 14 fathom; and is? 
above a Saker-ſhot from the Sand. But if it be in the Day Time, and 
Wind blows ſo hard that you cannot well tack to run through the 6 
then the Marks to carry you out at the North-/and-head, isthe flat Chur 
upon the Foreland called St. Peters, a Ships Length to the Northwards « 
Broad-flairs Peer-head ; or. borrow upon the Sand by the Lead as atore!ai 
and ſo taking thefirſt of the Tide without the Sand, you may ſtand 
the South Eaſtwards, till the South Foreland bears W. by S. then Catt 
bout, and you ſhall wgather the Scuth-ſand. bead, and be in the Down 
Road as ſoonas any other Ship that parted with you at the Foreland. 
Directions for ſailing over the Spits, the Wallet and by the Nage into Harvic 
Sailing down the Swin or King's Channel, and that you would fail int 
'_ Harwich over theBuoy of the Sprts into the Mallet, you muſt obſerve you 
TLides, for at the Spits the Buoy lieth in 5, 6, or 7 foot Water at 10 
Water; and the Paſſage ften alters, ſometimes more Water ſometimes 
The Buoy lieth on the Weſt end of the Gunffeet Sand, and the Eaſt end 
the Buxey, bearing from a flat Steeple, called Great Holland Church. Sou 
and by Eaſt. Being over the Spzts, you come into the //allet, where 
very good Anchoring in five, fix, ſeven and 8 fathom Water; the Sand 
lying without, makes ita moſt excellent Road. There is a good _ dee 
nn 
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in 5 Fathom Water, to run into /p/wich Water, and Anchor; this is 25 

ſaſe Harbour, and if a Ship ſhould chance to blow a ſhore ſhe can 

take harm, the Shores being ſoft owſe. The Spring Tides rife r; 
19 Foot, and the Neap-Tides 10 and 11 Foot. * 


Directious to ſail into Harwich through the Sled-way. 


Being at the Buoy of the Fits, and that you will not ſail over the 5 
then keep down by the Ganfeet Sand, in 7 or 8 fathom Water till you c 
within two Mile of the Buoy of the Gunfeet, and then come no nearer th 
o Fathom Water, for there lieth off a Spit, ESE. from the Sand abgy 
Cable's length; to the Eaſtward of this Spit is a ſmall Swatch through t 
Sand, into which, and Go/dmores Gat, the Tide of Flood ſetteth ſtrong in 
the Wallet, of which you muſt have a Care when you come near it, ef 
cially in little Winds or Calms, you may be haled on the Gunf-2t-Sou} 
this Sand lieth NE. and SW. and drieth in ſeveral Places: The Buor 
the Gunfleet beareth from the Nage SE. by E. Eaſterly; you ma) 
into 7 or 8 Fathom along the ſide of the W. Rock into the S/edway, ke 
ing Balſey Church, N. by W. and N. N. W. till you bring Harwich Stef 
on the Brewhouſe, (that lieth to the Northward of Languard Fort) whi 
will carry you clear of the Cork Ledge, on which is two Fathom an 
half at low Water, and then ſtand to the Weſtward, and keep 0r/; 
Church and Caſtle open of Balſey Church a ſails Breadth, till you have t 
Lights together, keeping them ſo till you are paſt the Andrews, andthe 
follow the former Directions for ſailing into Hartwich: you muſt ſtand! 
upon the Platters into 5 Fath. on which Sand is but 2 or 3 Foot at low 
ter; the Ridge hath 7 Foot at low Water; a great part of the Cork Sy 
drieth at low water; andlieth in length N. E. and S. W. about two Mil 
and a half long, and a Mile broad; Weſt Rocks lieth in length N. E. and: 
Weſt about 3 Miles, and 2 Miles broad, and drieth at ſeveral Places, f 
of Banks and Swatches, the Ground rocky and ſtony in many Places, the 
is a ſmall narrow Channel between the Weſt Rocks and the Cork. 

For the more particnlar Directions for ſailing into theſe and other Hi 
bours in England, Sc 2nd, Holland, Normandy, Bretaigne, Sc. ſee the 
Edition of the Coaſting Pilot, newly Corrected and Reprinted for) 
Mount and Page on Great Tower-Hill, London, With many Additious 
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